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FORWARD 


The  "Climatic  Handbook  of  the  USSR"  consists  of  34  issues  compiled 
by  the  administrations  of  the  Hydrometeorological  Service  in  a  unified 
program  and  method  developed  at  the  Main  Geophysical  Observatory  im. 

A. I.  Voyeykov.  Each  issue  of  the  handbook  consists  of  five  parts: 

Part  I  -  Solar  radiation,  radiation  balance  and  solar  radiance;  Part  II 
-  Temperature  of  the  air  and  soil;  Part  III  -  Wind;  Part  IV  -  Air 
humidity,  precipitation  and  snow  cover;  Part  V  -  Cloudiness  and 
atmospheric  phenomena. 

In  this  handbook  the  wind  conditions  for  the  Kamchatskava  Oblast 
are  covered  for  the  period  from  1936  through  1964.  For  tables  9  and  9a 
data  from  the  period  1891-1964  are  used.' 

Prolonged  observations  of  wind  velocity  are  necessary  because  from 
year  to  year  considerable  variations  in  the  frequency  of  wind 
velocities  are  noted.  The  frequencies  of  high  velocities  are  subject 
to  the  greatest  variations. 

The  handbook  includes  materials  from  58  meteorological  stations 
which  are  existing  now  or  operated  earlier  on  the  territory  of 
Kanchatskaya  Oblast. 

The  different  characteristics  of  wind  velocity  and  direction  give 
an  idea  of  the  wind  conditions  in  Kamchatskaya  Oblast.  The  material  is 
presented  in  the  form  of  tables  for  the  individual  stations  with  an 
explanatory  text  for  them.  The  text  portion  contains  a  brief 
description  of  the  general  regularities  of  wind  conditions,  a  knowledge 
of  which  is  necessary  for  the  correct  utilization  of  the  materials  in 
the  handbook.  -  •  , 

In  comparison  with  the  1950  edition  of  the  "Climatic  Handbook  of 
the  USSR"  the  present  issue  has  been  supplemented  with  a  number  of  new 
tables  which  many  national-economic  organizations  felt  a  need  for. 

The  handbook  is  intended  for  a  wide  range  of  specialists.  The 
data  in  it  can  be  used  for  planning,  designing  and  operation  in  the 
areas  of  agriculture,  industry,  transportation,  and  also  in 
sci ent i f ic- research  work. 

The  "Climatic  Handbook  of  the  USSR,"  Part  III,  Issue  27  was 
prepared  for  printing  by  coworkers  at  the  Petropavlovsk 

Hydrometeorological  Observatory:  by  engineers  T.S.  Gaydukevich,  N.K., 
Semina,  N.A.  Gradyushko,  A.P.  Katsyka ,  technicians  S.K.  Koneva, 

S.D.  Fedorova,  senior  technician  T.P.  Koval ’chuk  under  the  general 
supervision  of  the  head  of  the  Department  of  Meteorology  and  Climate, 
Candidate  of  Physicomathematical  Sciences,  A.P.  Katsyka,  who  was  also 
the  responsible  editor  for  the  handbook. 
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Sci en t i f ic-methodica 1  supervision  in  the  process  of  preparing  the 
handbook  was  done  in  the  Main  Geophysical  Observatory  by  scientists 
N.V.  Smirnova  and  R.F.  Sokhrina. 

Overall  scientific-methodical  supervision  was  by  Candidate  of 
Geographical  Sciences  V.V.  Orlova. 
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List  of  Meteorological  Stations  in  Kamchatka 


1 . 

Verkhne-Penzhino 

30. 

Kronotskoye  ozero  [lake] 

2. 

Slautnoye 

31  . 

Preobrazhenskoye 
(Mednyy  Island) 

3. 

Kamenskoye 

32. 

Mil’kovo,  s.-kh.  op.st. 

[agr.  exp.  station] 

4. 

Chemurnaut 

33  . 

Mil ' kovo 

5. 

Apuka  I 

34. 

Storozh,  bukhta  [bay] 

6. 

Apuka  11 

35. 

Sobolevo 

7. 

Topata-Olyutorskaya 

36  . 

Pushchino 

8. 

Tilichiki 

37. 

Sealyachiki 

9. 

Korf 

38. 

Ganaly 

10. 

Ust ' -Lesnaya 

39. 

Kikhchik 

11. 

Ossora 

40. 

Yelizovo 

12. 

Ust ' -Palana 

41  . 

Nachiki 

13. 

Karaginskiy  ostrov  [island] 

I  42. 

Nachikinskoye  ozero  [lake] 

14. 

Karaginskiy  ostrov  II 

43. 

Shipunskiy,  mys  [cape] 

15. 

Ust ' -Voyampolka 

44. 

Kamchatskaya ,  agro 

16. 

Uka 

45. 

Petropavlovsk 

17. 

Tigil  ' 

46. 

Petropavlovsk ,  gorod  [city] 

18. 

Ozernoy,  mys  [cape] 

47. 

Petropavlovsk,  gorod  II 

19. 

Ptichiy,  ostrov  [island] 

48. 

Petropavlovsk,  gorod  III 

20. 

Ust' -Khayryuzovo 

49. 

Apacha 

21  . 

Klyuchi 

50. 

Bol ' sheretskiy  sovkhoz 
[state  farm] 

22. 

Ust ' -Kanchatsk 

51 . 

Petropavlovsk,  mayak[beacon 

23. 

Afrika,  ays  [cape] 

52. 

Petropavlovsk,  mayak  II 

24. 

Kozyrevskiy  sovkhoz 
[state  farm] 

53. 

Ust' -Bol 'she ret sk 

25. 

Kozyrevsk 

54. 

Povorotnyy,  ays  [cape] 

26. 

Esso 

55. 

Khodutka 

27. 

Icha 

56. 

Ozernaya  I 

28. 

Nikol'skoye  (Bering  Island) 

57. 

Ozernaya  II 

29. 

Dol inovka 

58. 

Lopatka,  ays  [cape] 
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Brief  Description  of  Wind  Conditions  and 
Special  Features  of  it 


The  Kamchatskaya  Oblast  is  situated  between  50°57  '  and  65°00'  N 
and  155°34'  and  175°00'  E.  It  includes  the  entire  peninsula  of 
Kamchatka  and  its  adjacent  mainland  (variable  in  the  far  northern 
portion  of  the  mainland),  and  also  the  islands  of  Karaginskiy  and 
Komandorskiye .  The  oblast  extends  from  the  southwest  to  the  northeast 
for  a  distance  of  1600  km  and  is  characterized  by  diverse 
physico-geographical  conditions  . 


The  Komandorskiye  Islands  (Bering  and  Mednyy)  are  separated  from 
the  Kamchatka  peninsula  by  the  sea.  The  islands  are  mountainous. 


Around  2/3  of  the  territory  of  the  Kamchatskaya  Oblast  is  covered 
by  mountain  masses.  Two  ridges  extend  almost  in  a  meridional 
direction  on  the  peninsula:  the  middle  and  the  eastern.  Between  them 
lies  the  Kamchatka  River  Valley,  which  is  a  low-lying,  frequently 
swamped  lowland  with  a  multitude  of  lakes.  The  middle  ridge  is  a 
continuous  mountain  system.  In  the  north  of  the  area  are  the 
Koryakskoye  highlands  and  the  branches  of  the  Kolymskiy  Ridge. 


The  eastern  shore  of  the  peninsula  is  broken  up  by  large  bays. 

The  special  features  of  the  wind  conditions  on  Kamchatka  are 
conditioned  by  the  complex  circulation,  the  relief  of  the  terrain,  the 
great  extent  from  the  north  to  the  south  and  the  nearness  of  large 
bodies  of  water.  The  shore  areas  and  the  central  section  of  Kamchatka 
differ  sharply  in  a  climatic  respect. 


During  the  winter  Kamchatka  is  found  under  the  influence  of  the 
Aleutian  depression,  which  frequently  includes  cyclones.  During  the 
cold  period  of  the  year  the  cyclones  move  mainly  from  Japan  through  the 
south  of  the  Kamchatka  Peninsula  to  the  north  and  northeast  along  the 
eastern  shore.  Less  often  the  cyclones  move  along  the  western  shore. 
The  difference  between  the  water  temperature  of  the  cold  Okhotsk  Sea 
and  the  warmer  Pacific  Ocean  contributes  to  a  depression  of  the 
cyclones  on  the  approach  to  the  Kamchatka  Peninsula.  Upon  deepening 
the  cyclones  become  high,  their  movement  slows  down,  and  thereby 
conditions  are  created  for  prolonged  snowfall  snowstorms  and  winds 
with  storm  force.  During  the  warm  period  the  shallow  cyclones  arrive 
at  Kamchatka  from  the  west,  across  the  Okhotsk  Sea. 


In  the  summer  for  the  greater  part  of  the  time  the  ridge  of  the 
Pacific  Ocean  anticyclone  is  spread  over  Kamchatka  and  the  adjacent 
water  area  of  the  seas. 


The  special  conditions  of  the  wind  conditions  of  Kamchatka  are 
conditioned  by  the  influence  of  cyclones  and  the  relief  of  the  terrain 
i  ( Fig .  1).  Kamchatka  is  found  in  the  zone  of  the  middle  latitude 
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In  those  cases  when  there  is  a  seasonal  wind  shift,  but  the 
frequency  of  the  predominant  direction  differs  little  from  the 
frequency  of  the  other  directions,  one  has  to  speak  not  of  monsoons, 
but  of  a  monsoon  tendency. 

A  seasonal  shifting  of  wind  is  observed  over  the  entire  territory 
of  Kamchatka.  On  the  southeast  of  the  peninsula  under  conditions  of 
broken  terrain  the  frequency  of  predominant  directions  fluctuates  from 
50  to  70%  (Figure  2).  On  the  western  shore  this  predominance  is  less 
expressed  and  comprises  40-50%. 
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Figure  2.  Frequency  of  wind  directions  (%).  Monsoons. 
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Particular  attention  should  be  given  to  the  central  section  of  the 
peninsula  where  the  seasonal  shifting  of  the  wind  is  not  connected  with 
the  monsoon  activity,  but  is  conditioned  by  the  mountain-valley 
circulation.  The  frequency  of  the  prevailing  wind  directions  in  the 
valley  comprises  50-70%. 

During  the  cold  period  of  the  year  on  the  western  and  eastern 
coasts  northern,  northeastern  and  frequently  northwestern  winds 
prevail;  during  the  warm  period  they  are  replaced  by  winds  from 
southern  directions  (Fig.  3,  4). 

In  the  Kamchatka  River  Valley  during  the  cold  period  of  the  year 
the  prevailing  winds  are  those  which  are  blowing  along  the  valley: 
northern  and  northeastern.  During  the  warm  period  the  wind  direction 
is  replaced  by  southwestern  and  southern.  In  stations  located  in  small 
mountain  valleys  and  in  the  foothills  the  wind  direction  depends  to  a 
considerable  extent  on  the  degree  of  protection  of  the  station  and  on 
the  direction  of  the  valley  at  that  particular  point. 

On  the  Komandorskiye  Islands  northeastern  winds  prevail  during  the 
cold  season  and  southern  and  southwestern  during  the  warm  season. 

Thus  the  monsoon  nature  of  the  winds  is  expressed  quite  clearly  in 
those  places  where  the  direction  of  the  air  flow  is  not  disturbed  by 
conditions  of  relief  and  the  direction  of  the  shore  line. 

During  the  cold  time  of  the  year  the  monsoon  is  expressed  more 
sharply:  winter  on  Kamchatka  lasts  from  5  to  7  months  and  the  winter 
monsoon  is  effective  longer  than  the  summer  monsoon.  During  the  winter 
months  the  prevailing  wind  is  from  one  direction,  the  frequency  of 
which  is  greater  than  the  frequency  of  wind  of  the  opposite  direction  - 
the  summer  monsoon.  In  the  annual  variation  of  frequency  of  wind 
direction  the  greater  share  belongs  to  the  winter  monsoon. 

For  the  coastal  area  of  Kamchatka  strong  winds  are  characteristic, 
but  there  are  considerable  differences  between  wind  velocities  on  the 
western  and  eastern  shores.  On  the  western  shore  winds  of  high 
velocities  are  noted  less  often  than  on  the  eastern  shore. 

In  the  norther  part  of  the  western  coast  the  winter  months  are  the 
windiest,  but  the  frequency  of  wind  velocities  greater  than  20  m/s  is 
insignificant  (around  1%).  On  the  eastern  coast  the  frequency  of  wind 
velocities  is  greater  than  20  m/s  during  the  winter  is  increased  up  to 
3-5%.  In  the  direction  to  the  south  the  frequency  of  these  winds 
increases,  and  velocities  up  to  40  m/s  and  more  appear.  In  the  summer 
the  wind  velocities  are  less  than  in  the  winter,  and  high  velocities 
are  hardly  ever  observed. 

The  Kamchatka  River  valley  is  characterized  by  low  wind 
velocities:  more  than  50%  of  the  cases  belong  to  velocities  up  to 
2  m/s,  and  velocities  %20  m/s  are  observed  very  rarely  (once  or  twice  a 
year  )  . 
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The  mountainous  section  of  the  peninsula  is  not  covered  by  data 
'concerning  wind,  but  judging  by  the  velocities  on  the  coasts  one  should 
expect  very  high  velocities  on  the  mountain  ridges. 

The  average  annual  wind  velocities  change  within  wide  limits: 
from  1  m/s  (Dolinovka)  to  9.6  m/s  (Lopatka,  mys),  which  are  determined 
to  a  considerable  extent  by  what  degree  the  station  is  protected.  The 
Dolinovka  station  is  located  in  the  central  sector  of  the  peninsula  and 
is  protected  by  high  mountains  from  the  west  and  east,  and  the  Lopatka 
mys  station  is  on  a  low-lying  cape  which  is  exposed  to  the  wind. 


The  annual  variation  of  wind  velocity  differs  in  different  regions 
of  the  oblast.  On  the  eastern  coast  and  in  the  northern  half  of  the 
western  the  average  velocities  are  the  greatest  during  the  winter 
(December,  January).  On  the  southeast  of  the  peninsula,  in  addition  to 
the  winter  maximum,  an  intensification  of  wind  is  noted  in  March.  The 
minimal  velocities  in  these  regions  are  observed  in  July,  and  less 
often  -  in  June. 

In  the  southern  sector  of  the  western  coast  two  maximums  are 
traced  in  the  annual  variation  of  velocity  -  in  the  fall  (October, 
November)  and  in  the  spring  (April),  and  two  minimums  -  in  August  and 
February . 

In  addition  to  those  indicated  the  territory  of  the.  oblast  has 
several  other  types  of  annular  variation  of  v.elocity.  In  the  extreme 
fsouth  (mys  Lopatka)  March  is  the  windiest  month  and  the-least 
velocities  are  noted  in  June-August.  In  the  central  part  of  the 
peninsula  the  greatest  wind  forces  are  reached  in  spring  (May,  April) 
and  in  the  fall  (October),  in  January  and  August  the  velocities  are 
minimal . 

It  is  known  that  wind  forces  on  the  shore  and  in  the  sea  are  not 
the  same.  For  comparing  them  observations  were  made  from  ships  during 
the  period  from  Lecember  1957  through  November  19581  (Table  I).  The 
data  were  analyzed  for  half  years. 

1.  The  comparative  data  on  wind  velocity  on  the  shore  and  at  sea 
are  taken  from  the  work  by  I. A.,  Kursakova  "State  and  synoptic 
conditions  of  strong  winds  on  the  shores  of  Kamchatka"  (Trudy  DVNIGMI, 
issue  15,  1963). 

It  is  evident  from  Table  I  that  on  the  western  coast  in  42-46%  of 
the  cases  the  wind  at  sea  is  stronger  than  on  the  shore,  in  24-27%  the 
wind  is  stronger  on  shore,  and  in  30%  the  wind  force  on  the  shore  and 
at  sea  are  the  same.  On  the  eastern  shore  in  the  cold  half  of  the  year 
the  wind  at  sea  is  stronger  in  51%  of  the  cases,  and  in  the  warm  -  in 
42%,  it  is  stronger  on  the  shore  in  31%.  The  same  wind  velocity  at  sea 
and  on  the  shore  most  often  occurs  in  the  warm  half  of  the  year  (27%). 
Both  on  the  eastern  and  on  the  western  coasts  the  same  wind  velocities 
are  observed  at  sea  and  on  the  shore  in  the  case  of  weak  winds. 
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The  correlations  of  wind  velocities  at  sea  and  on  the  shore  depend 
on  the  direction  and  force  of  the  wind  and  on  the  shore  relief.  In  the 
region  of  Petropavlovsk-Kamchatsk  for  example  the  northwestern  winds 
are  stronger  on  the  shore  and  winds  from  easterly  directions  are 
stronger  at  sea.  In  Ust ' -Kamchatsk ,  which  is  located  on  fiat  terrain, 
the  wind  at  sea  is  almost  always  stronger  than  on  shore.  At  mys 
Lopatka  in  the  majority  of  cases  the  wind  is  stronger  on  shore,  which 
is  explained  by  the  special  features  of  its  location,  features  which 
are  favorable  for  strengthening  of  winds  from  western  and  eastern 
directions . 

A  clearly  expressed  daily  variation  of  wind  directions  is  noted 
only  at  certain  stations.  Some  of  them  are  found  on  the  coasts  and 
some  in  the  Kamchatka  River  valley.  For  open  stations  on  the  eastern 
coast  the  predominance  of  winds  of  southeastern  and  southern  directions 
belongs  to  the  second  half  of  the  day  and  in  the  warm  time  of  the  year 
coincides  with  the  time  of  action  of  the  sea  breeze,  and  the  maximum 
frequency  of  winds  of  a  northwestern  direction  corresponds  to  the  shore 
breeze  and  is  noted  at  night  and  in  the  early  morning  hours. 

For  the  western  coast  the  predominant  winds  are  northwestern  and 
western  during  the  second  half  of  the  day  and  southeastern  and  eastern 
(sometimes  southern)  in  the  morning  hours.  Here,  just  as  on  the 
eastern  coast,  the  daily  variation  during  the  summer  is  determined  by 
the  action  of  the  sea  and  shore  breezes. 

The  daily  variation  of  wind  directions  in  points  located  in  the 
Kamchatka  River  Valley  and  in  the  mountain  valleys  is  determined  by  the 
mountain-valley  winds. 

A  daily  variation  of  wind  velocity  on  the  coasts  is  expressed  more 
sharply  during  the  warm  period,  but  is  noted  throughout  the  year  at 
stations  located  in  the  Kamchatka  River  Valley  and  in  the  mountain 
valleys.  During  the  summer  the  wind  in  the  valley  is  strengthened  by  a 
factor  of  two-three  and  sometimes  four.  The  maximum  velocities  belong 
to  the  daylight  hours,  and  the  minimal  -  at  night. 

On  the  coasts  the  strengthening  of  the  wind  from  morning  to 
daytime  comprises  30-50%,  and  in  individual  points  the  velocities  are 
doubled . 
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Table  I 


Frequency  (%)  of  the  sign  of  differences  between  wind  velocities  based 
on  data  from  shore  stations  and  from  shipboard  observations. 
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(e)  at  sea; 


Western  coast; 
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Ust ' -Khay ryuzovo ; 
Icha ; 

Sobolevo ; 

Kikhchik ; 

Ust'-Bol 'sheretsk; 
Ozernaya ; 


Cold  half  year;  (c)  Warm  half  year; 
(f)  on  the  shore;  (g)  wind  velocity 
(i)  Eastern  coast; 

9.  Korf; 

1 1 .  Osso  r a ; 

18.  Ozernoy,  mys; 

22.  Ust 1 -Karachatsk ; 

34.  Storozh,  bukhta; 

37 .  Semlyachiki ; 

43.  Shipunskiy,  mys; 

46.  Petropavlovsk ,  gorod; 
55.  Khodutka; 

58.  Lopatka,  mys; 


( d )  wind 
the  same; 


Average  for  western  shore; 


Average  for  eastern  shore. 


15 


There  is  not  sufficient  information  available  about  high  wind 
velocities  and  their  frequency  for  solving  many  practical  problems 
taking  into  account  the  requirements  for  designing  construction  wor 
operating  industrial  and  residential  buildings,  television  towers, 
overhead  electric  and  communication  lines.  The  absence  of  these  da 
lead  to  considerable  errors  in  determining  the  wind  load  on  structu 
and  makes  construction  more  expensive. 

The  greatest  frequency  on  the  coasts  belongs  to  winds  which  bl 
from  0  to  5  m/s  (50-60%  on  the  eastern  and  40-50%  on  the  western). 
Velocities  of  0-1,  2-3  and  4-5  m/s  are  almost  equally  probable  with 
insignificant  preponderance  of  gradations  of  2-3  and  sometimes 
4-5  m/s. 

In  all  the  points  on  the  eastern  and  western  coasts  velocities 
^40  m/s  are  possible  during  the  winter  months. 

In  the  extreme  south  of  the  peninsula  (mys  Lopatka)  winds  of 
6-11  m/s  are  predominant  with  a  total  frequency  of  40%. 

Kamchatka  also  has  regions  where  more  than  50%  of  the  cases  be 
to  winds  with  a  velocity  of  0-1  m/s  (Mil'kovo,  Esso). 

On  the  territory  of  the  Karachatskaya  Oblast  the  number  of  days 
with  strong  winds  (15  m/s  and  higher)  fluctuates  considerably  and 
comprises  on  the  average  o£  from  two  (Verkhne-Penzhino,  Dolinovka) 
•133  (Lopatka,  mys),  which. is  explained  to  a  considerable  degree  by 
great  diversity  of  physico-geographical  conditions.  An  increase  in 
number  of  days  with  strong  wind  is  noted  on  capes  and  open  coasts. 

The  study  of  the  strong  winds  on  Kamchatka  is  very  important 
mainly  for  the  navy  and  the  fishing  industry.  During  storms  the 
catching  of  fish  and  loading  and  unloading  of  loads  are  halted,  and 
there  are  cases  of  vessels  being  lifted  out  and  destroyed.  Disaste 
are  particularly  great  in  those  cases  when  the  storm  coincides  in  t 
with  the  spring  high  tide.  This  phenomenon  is  observed  almost  year 
on  the  southwestern  coast  of  Kamchatka,  and  less  often  on  the  easte 
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Table  II 


Classification  of  the  position 
openness  and  the  nature  of  the 
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In  these  same  regions  the  greatest  duration  of  strong  winds  is 
noted.  Most  frequently  it  comprises  around  six  hours  and  in  individual 
cases  more  than  six  hours  (Lopatka,  mys,  December  1958). 

Under  the  conditions  of  the  strongly  broken  terrain  of  the 
Kamchatskaya  Oblast  it  is  particularly  important  to  take  into  account 
the  degree  of  protection  of  the  wind  vane  at  the  station,  since  the 
wind  velocities  in  a  given  point  are  determined  to  a  considerable 
degree  by  the  conditions  of  cover  of  the  terrain  and  where  the  wind 
vane  is  mounted. 

V.Yu.  Milevskiy's  classification  (Table  II)  was  used  for  taking 
into  account  the  location  of  the  station  and  the  degree  of  protection 
of  the  wind  vane.  The  greater  the  number  of  the  class  of  openness,  the 
less  the  degree  of  protection  of  the  wind  vane  and  the  greater  the  wind 
velocities  recorded  at  that  particular  station. 

According  to  this  classification  the  openness  of  the  wind  vane  is 
determined  on  eight  bearings  at  those  stations  where  the  wind  direction 
has  a  clearly  expressed  daily  variation  . 

For  determining  the  degree  of  protection  of  each  station  a 
description  of  the  surroundings  of  the  stations,  graphs  showing  the 
covering  of  the  horizon,  and  information  from  inspectors  who  visited 
these  stations  were  used. 

In  the  compiling  of  the  description  of  wind  conditions  the  data  of 
I. A.  Kursanova  which  are  found  in  "Voprosy  geografii  Kamchatki" 
[Problems  of  the  Geography  of  Kamchatka),  No  1,  1963  were  used. 
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Explanations  to  the  Tables 


In  the  Handbook,  Part  III  the  data  on  wind  direction  and  velocity 
were  obtained  from  readings  of  weather  vanes  with  light  or  heavy 
plates.  Wind  vanes  with  a  light  plate  are  used  to  record  wind 
velocities  up  to  20  m/s,  and  wind  vanes  with  a  heavy  plate  -  up  to 
40  m/s.  In  connection  with  the  fact  that  in  the  majority  of  the 
regions  of  Kamchatka  considerable  wind  velocities  are  observed,  at 
almost  all  the  meteorological  stations  wind  vanes  with  a  heavy  plate 
have  been  installed  since  the  stations  opened.  After  1950  wind  vanes 
with  a  heavy  plate  were  installed  at  15  stations.  At  five  stations  (of 
those  included  in  this  Handbook)  wind  vanes  with  a  light  plate  have 
been  installed,  since  wind  velocities  greater  than  20  m/s  are  not 
encountered . 

At  all  the  stations  the  wind  vanes  are  mounted  at  a  height  from  10 
to  14  m. 

Observations  based  on  weather  vanes  have  many  shortcomings.  One 
of  the  significant  shortcomings  is  the  poor  recording  of  certain  wind 
velocities,  which  is  very  important  when  investigating  their  frequency. 
Wind  velocities  of  11,  13,  15,  19,  21,  22,  23,  25,  26,  27,  29,  31  m/s 
etc.  are  almost  never  noted,  which  is  explained  by  the  structural 
features  of  .the  vane  and  lead  to  an  accumulation  of  cases  of  individual 

wind  velocities.  In  the  case  of  observations  using  a  vane  with  a  light 

plate  the  position  of  the  plate  between  pins  6  and  7  (velocities  of 
14-20  m/s)  is  noted  as  a  velocity  of  17  m/s,  and  the  position  of  the 
plate  by  1/3  or  2/3  of  the  interval  between  the  pins  (velocities  of  15, 
16,  18  and  19  m/s)  does  not  lend  itself  to  recording.  On  a  wind  vane 
with  a  heavy  plate  wind  velocities  from  20  to  28  m/s  are  measured  with 
an  accuracy  to  4  m/s  (24  m/s  -  middle  of  the  interval  between  pins). 
Wind  velocities  from  28  to  40  m/s  are  determined  by  the  position  of  the 

plate  at  pin  6,  between  pins  6  and  7,  and  at  pin  7.  The  difference  of 

wind  velocity  marks  between  pins  6  and  7  is  equal  to  12  m/s. 
Consequently  the  position  of  the  wind  vane  plate  can  have  an  error  of 
4-6  m/s. 

The  accumulation  of  the  number  of  cases  of  certain  velocities  is 
explained  by  the  structural  features  of  the  wind  vane.  In  the  case  of 
observations  on  a  wind  vane  with  a  light  plate,  for  example,  the 
accumulation  of  the  number  of  cases  with  wind  velocities  of  20  m/s  is 
explained  by  the  fact  that  all  wind  velocities  greater  than  20  m/s  are 
noted  as  20  m/s. 

Low  wind  velocities  (1-5  m/s)  are  determined  more  accurately  on 
wind  vanes  with  a  light  plate,  since  low  velocities  counterbalance  a 
light  plate  weighing  200  g  and  cannot  deflect  a  heavy  plate  weighing 
800  g  . 
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In  connection  with  the  fact  that  on  wind  vane  with  a  light  plate 
it  is  impossible  to  measure  certain  velocities  higher  than  10  m/s, 
since  on  a  vane  with  a  light  plate  the  position  of  pins  4  and  5 
(velocity  of  8-10  m/s)  is  found  in  the  middle  of  the  sector  of  pins, 
wind  velocities  greater  than  10  m/s  are  read  on  a  vane  with  a  heavy 
plate . 

All  the  listed  structural  features  of  the  wind  vane  were  taken 
into  account  and  eliminated  as  far  as  possible  when  processing 
observations  of  the  wind. 

Table  1.  Frequency  of  wind  directions  and  calms  (%). 

Table  2.  Frequency  of  wind  directions  and  calms  at  different  times  of 
the  day  (%) . 

The  frequencies  of  wind  directions  given  in  the  tables  are 
calculated  in  percentages  of  the  number  of  observations  for  each  month 
and  year  (Table  1)  and  at  different  times  of  the  day  (Table  2)  without 
taking  the  calms  into  account.  The  frequency  of  calms  is  given  in 
percentages  of  the  overall  number  of  cases  of  observations. 

The  data  used  for  these  tables  were  from  58  stations  with  series 
of  observations  of  different  duration,  but  no  less  than  7-8  years, 
during  the  period  1936-1960. 

For  stations  with  short  series  of  observations  (Karaginskiy  ostrov 
II,  Ossora,  Ozernoy,  rays,  Kamchatskaya ,  agro,  Khodutka)  the  period  of 
observations  through  1964  inclusive  was  used. 

When  there  are  elements  for  protecting  the  wind  vane  present  the 
direction  of  the  wind  is  determined  only  by  atmospheric  circulation. 

The  predominance  of  specific  synoptic  processes  and  the  influence  of 
local  physico-geographical  conditions  create  their  own  special  features 
in  the  frequency  of  wind  directions  in  different  regions  of  Kamchatka. 
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In  the  warm  period  of  the  year  on  the  western  coast  the 
northeastern  winds  are  replaced  by  southwestern  and  southern,  sometimes 
northwestern  depending  on  the  direction  of  the  shore  line.  In  the 
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northern  part  of  the  east  coast  southwestern  and  southern  winds 
predominate,  and  in  the  southern  part  depending  on  the  degree  of 
protection  and  the  direction  of  the  shore  line  winds  of  northeastern, 
southwestern,  southern  and  other  directions  are  encountered. 

On  the  Komandorskiye  ostrava  [Commander  Islands]  northeastern 
winds  predominate  during  the  cold  period  and  southern  and  southwestern 
during  the  warm  period.  Thus  on  the  coasts  a  seasonal  shifting  of  winds 
is  observed  and  the  predominance  of  winds  during  the  cold  period  is 
expressed  more  sharply,  since  winter  on  Kamchatka  lasts  from  5  to  7 
months.  As  an  example,  in  the  annual  variation  the  frequency  of 
northeastern  winds  in  Apuka  comprises  54%,  and  the  frequency  of 
northwestern  winds  on  mys  Povorotnyy  -  58%. 

In  some  points  of  the  peninsula  winds  of  one  direction  predominate 
for  the  whole  year.  At  mys  Lopatka  northwestern  winds  predominate  for 
the  entire  12  months.  Although  the  frequency  of  eastern  winds 
increases  from  May  through  September  northwestern  winds  remain 
predominant.  This  is  explained  by  the  fact  that  cyclones,  which  are 
shifting  toward  mys  Lopatka,  initially  cause  an  increase  of  winds  of 
eastern  directions,  then  as  the  shifting  of  the  cyclone  continues  the 
wind  changes  direction  sharply  to  the  northwest. 

At  station  Petropavlovsk  gorod  northwestern  is  the  predominant 
direction  for  the  entire  year,  but  in  the  summer  months  (from  May 
through  August)  the  frequency  of  southeastern  winds  increases. 

In  Kikhchik  in  contrast  to  other  coastal  stations  there  is  no 
sharply  expressed  predominance  of  wind  direction.  The  frequency  of 
different  bearings  from  year  to  year  changes  more  sharply  than  at  other 
points  and  depends  of  the  synoptic  processes  in  this  region.  Kikhchik 
is  found  under  special  conditions:  to  the  south  and  north  nf  it  the 
synoptic  processes  have  a  more  clearly  recognized  regularity  than  in 
this  region.  Over  the  south  of  Kamchatka  an  intensive  cyclone  activity 
is  observed,  north  of  the  area  for  the  greater  part  of  the  year  it  is 
found  under  the  influence  of  a  high-pressure  ridge.  Kikhchik  is 
located  between  the  zones  of  influence  of  these  systems.  During  the 
cold  time  of  the  year  northern,  eastern,  and  also  southeastern  and 
northeastern  winds  are  noted  more  than  others,  and  during  the  warm 
period  -  northwestern  and  southern. 

In  the  central  part  of  the  peninsula  the  seasonal  shifting  of  wind 
is  conditioned  by  the  mountain- va 1 1 ey  circulation  and  the  direction  of 
the  predominant  wind  depends  on  the  direction  of  the  valley  at  a  given 
point  and  also  on  the  degree  of  protection.  The  direction  of  the 
predominant  wind  in  the  valley  may  differ  significantly.  At  stations 
Dolinovka  and  Mil'kovo  northeastern  and  southwestern  winds  are 
predominant,  and  in  Klyuchakh  -  western  and  eastern. 

In  order  to  characterize  the  wind  conditions  of  Kamchatka  more 
completely  it  is  necessary  to  speak  about  foehns.  (Foehn  is  the  name 
of  the  warm  dry  wind  which  develops  as  a  result  of  the  transfer  of  air 
through  the  year.)  On  the  eastern  coast  the  foehns  occur  in  the  case 
of  winds  of  western  directions,  and  on  the  west  -  in  the  case  of 
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eastern.  On  the  western  coast  the  influence  of  a  foehn  is  displayed 
most  strongly  in  the  Tigil'skiy  Rayon. 

In  the  valley  of  the  Kamchatka  River  the  foehns  are  observed  with 
eastern  and  western  winds,  less  often  and  more  weakly  -  with  southern. 

For  taking  into  account  the  influence  of  relief  and  the  degree  of 
protection  of  the  wind  vane  Table  I  [II]  gives  the  class  of  openness  of 
the  wind  vane  in  accordance  with  the  classification  of  V.Yu.  Milevskiy. 

Figure  5  shows  the  wind  roses  for  openness  of  21  stations, 
characterizing  the  degree  of  protection  of  the  wind  vane  by  compass 
bearings.  These  wind  vane  openness  roses  give  a  much  better  and  more 
comprehensive  characterization  of  the  diversity  of  conditions  in  the 
location  of  the  stations  and  their  degree  of  protection  than  the 
general  characteristics  of  the  location  of  the  stations. 

In  order  to  determine  the  frequency  of  wind  directions  in  a  point 
which  is  not  found  in  the  Handbook  it  is  necessary  to  consider  the 
degree  of  protection  of  the  point  of  interest  and  to  select  a  station 
which  is  located  under  analogous  conditions  of  relief  and  protection. 

The  frequency  of  wind  directions  is  used  extensively  in  the 
construction  of  cities  and  settlements,  and  also  of  individual  objects: 
television  towers,  bridges,  dams,  etc.  The  frequency  of  wind 
directions  -  the  wind  rose  -  must  be  known  in  order  to  locate 
industrial  enterprises  arid  living  quarters,  parks  and  developments 
relative  to  each  other.  Information  about  the  combination  of  wind 
velocities  and  directions  will  help  in  taking  into  account  correctly 
the  possibility  of  snow  drifts  on  streets  and  yards.  Also  by  knowing 
the  direction  of  wind  which  is  carrying  precipitation  it  is  possible  to 
take  measures  for  protecting  the  walls  of  buildings  from  rains  which 
are  constantly  wearing  them  down. 

A  daily  variation  of  wind  directions  is  expressed  more  clearly  at 
certain  stations  on  the  eastern  and  western  coasts,  and  also  in  the 
valley  of  the  Kamchatka  River  in  the  warm  period  of  the  year.  On  the 
southeastern  coast  the  predominance  of  wind  of  southeastern  and 
southern  directions  is  found  in  the  second  half  of  the  day  and 
coincides  with  the  sea  breeze,  and  winds  from  a  northwestern  direction 
-  during  the  night  and  early  morning  hours  (shore  breeze).  On  the 
western  coast  during  the  second  half  of  the  day  northwestern  and 
western  winds  (sea  breeze)  are  predominant,  and  southeastern  and 
eastern  (sometimes  southern)  -  during  the  morning  hours  (shore  breeze). 
Thus  on  the  eastern  and  western  shores  the  daily  variation  is 
determined  by  the  action  of  the  sea  and  shore  breezes,  which  coincide 
with  the  predominant  direction  of  wind  at  the  given  point  (Fig.  6). 
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Wind  vane  openness  roses. 
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Wind  vane  openness  roses. 
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Figure  6. 
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Frequency  of  wind  directions  at  0700  (1)  and  1300  (2). 
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Figure  7.  Frequency  of  wind  directions  at 
Mountain-valley  winds. 


0700  (1)  and  1300 


(2)  . 


In  the  valley  of  the  Kamchatka  and  in  the  mountain  valleys  the 
wind  direction  during  the  course  of  the  day  is  determined  by  the 
direction  of  the  valleys  at  the  location  of  the  station.  Examples  of 
mountain-valley  winds  are  given  in  Figure  7. 
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In  addition  to  frequency  of  wind  directions,  tables  1  and  2  also 
give  the  frequency  of  calms,  which  is  giver,  in  percentages  of  the  total 
number  of  cases  of  observations. 

The  least  frequency  of  calms  is  observed  in  the  extreme  south  of 
the  peninsula  (itys  Lopatka),  where  it  comprises  3%.  On  the  west  coast, 
and  also  on  open  capes  of  the  east  coast  and  on  the  Komandorskiye 
Islands  the  frequency  of  calms  is  no  more  than  10-12%.  On  capes 
Shipunskiy  and  Ozernaya  the  frequency  of  calms  for  the  year  reaches 
18-25%.  This  is  attributed  to  the  summer  months  and  is  explained  by 
the  fact  that  the  mountains  provide  partial  protection  from  the 
influence  of  the  summer  cyclones  which  are  arriving  from  the  west. 
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The  greatest  number  of  calms  is  noted  in  the  valley  of  the 
Kamchatka  River,  in  Mil'kovo  and  Dolinovka,  where  their  annual 
frequency  comprises  46  and  64%  respectively.  At  station  Dolinovka  in 
some  winter  months  ( December-February )  it  reaches  72-78%.  An  exception 
is  station  Klyuchi,  where  the  frequency  of  calms  is  16%,  and  along  with 
this  winds  >_40  m/s  are  noted. 

In  the  foothills  of  Srednyy  Khrebet  [Central  Ridge],  just  as  in 
the  valley,  where  high  velocities  are  rarely  observed,  the  frequency  of 
calms  is  45%. 

Table  7.  Average  monthly  and  yearly  wind  velocity  (m/s). 

Table  4.  Average  monthly  and  yearly  wind  velocity  at  different 
times  of  the  day  (o/s). 

The  data  in  these  tables  represent  the  average  monthly  and  yearly 
wind  velocities  calculated  from  a  series  of  observations  of  different 
duration  during  the  period  1936-1964. 

Firm  data  on  the  average  monthly  wind  velocity  (Table  3)  can  be 
obtained  from  a  series  of  observations  of  comparatively  short  duration 
(8-10  years),  and  on  the  average  monthly  velocity  at  different  times  of 
the  day  (Table  4)  -  from  series  of  observations  of  no  less  than  15 
years. 

In  Table  3  the  data  for  certain  short-series  stations  are 
calculated  from  periods  of  observations  through  1964  inclusive,  so  that 
the  period  of  observations  was  no  less  than  7-8  years. 

On  the  territory  under  consideration  the  average  annual  wind 
velocities  vary  from  1.0  m/s  (Dolinovka)  to  9.6  m/s  (Lopatka,  mys). 

Low  average  annual  velocities  (1-3  m/s)  are  noted  in  the  central  part 
of  the  peninsula  and  in  certain  points  of  the  extreme  north  of  the 
oblast  ( Verkhne-Penzhino ) . 

On  the  coasts  -  western  and  eastern  -  the  wind  velocity  is  higher, 
but  its  value  depends  on  the  relief  of  the  terrain,  height  of  the 
station,  and  cover  of  the  wind  vane. 

The  majority  of  the  stations  on  the  west  coast  are  located  on 
open  level  terrain  and  have  average  annual  velocities  of  5-6  m/s,  on  a 
raised  form  of  relief  (Ozernaya)  -  more  than  7  m/s.  On  the  eastern 
coast  of  Kamchatka,  which  is  greatly  broken  up  and  has  a  great 
diversity  of  forms  of  relief,  a  more  variegated  picture  is  observed  in 
the  distribution  of  wind.  On  the  open  capes  and  on  raised  forms  of 
relief  the  wind  velocities  are  equal  to  6. 0-7.0  m/s  ( Petropavlovsk , 
mayak,  Afrika,  mys).  On  stations  which  are  located  in  closed  bays  and 
on  concave  forms  of  relief  (Storozh,  bukhta,  Khodutka,  Ossora)  the 
velocities  are  3. 5-5.0  m/s. 
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A  clear  example  of  the  influence  of 
Fvane  on  the  wind  velocity  are  the  average 
data  for  station  Petropavlovsk ,  gorod  for 
1947-1960  (Table  III )  . 


relief  and  cover  of  the  wind 
wind  velocities  based  on  the 
two  periods:  1936-1946  and 


Table  III 

Dependence  of  the  average  monthly  wind  velocity  on  location, 
station  Petropavlovsk,  gorod 


CTaHUHfl 

Station 

I 

II 

1 

I  111 

IV 

1 

V 

1 

VI 

VII 

i 

1  VIII 

IX  1 

[  X 

XI 

XII 

ro.i 

Year 

(1) 

rieTponaBJiOBCK, 
ropoA  I,  1936  — 

| 

! 

! 

(2) 

1946  . 

rieTponan.ioBCK, 
ropoj  11,  1947— 

2.5 

2.9 

3.7 

2.9 

2.5 

2.5 

J 

2.2 

2.1 

2.1 

3.1 

2.9 

2.5 

2.7 

1960  . 

9.1 

8.4 

9.1 

7.6 

5.7 

4.6 

4.7 

4.2 

5.5 

7.6 

8.2 

9.4 

7.0 

Pa3HOCTb  .... 
Difference 

6.6 

5.5 

5.4 

4.7 

3.21 

2.1 

2.5 

2.1 

3.4 

4.5 

4.3 

6.9 

4.3 

Key:  (1)  Petropavlovsk,  gorod  I?  (2)  Petropavlovsk,  gorod  II. 


Such  a  great  difference  in  the  average  monthly  velocities  is 
explained  by  the  following.  Up  until  1946  the  meteorological  site  was 
located  on  the  low  shore  of  Avachinskaya  Bay  and  was  surrounded  from 
three  sides  by  mud  volcanos.  Since  the  transfer  in  1946  it  has  been 
found  on  a  raised  open  cape.  The  class  of  cover  of  the  wind  vane 
changed  from  8c  to  12a  (see  Milevskiy  classification)  and  the  wind 
velocities  increased  on  the  average  for  a  month  in  summer  by  2-3  m/s 
and  in  the  winter  by  4-7  m/s. 


Another  example  ot  the  influence  of  relief  on  wind  velocity  is 
station  Klyuchi.  At  the  site  of  the  station  from  the  south  close  to  a 
river  the  Klyuchevskaya  group  of  volcanos  comes  close,  and  from  the 
north  -  Kharchinskiy  Khrebet  [ridge].  The  valley  is  sharply 
constricted,  which  leads  to  the  strengthening  of  the  wind  in  the  region 
of  the  station. 


As  a  result  of  the  great  diversity  of  landscape  conditions  on  the 
territory  of  Kamchatskaya  Oblast  it  is  necessary  to  give  the 
characteristics  of  wind  velocity  with  respect  to  the  conditions  at  the 
site  of  the  stations,  which  is  confirmed  by  a  comparison  of  the  class 
of  openness  of  the  station  with  the  average  annual  wind  velocities 
(Table  IV). 
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Table  IV 

Comparison  of  the  class  of  openness  of  the  station  with  the  average 
annular  wind  velocities 
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Key:  (1)  Class  of  openness  of  wind  vane;  (2)  Average  annual  velocity, 

m/s;  (3)  Station;  (4)  Location  of  station; 


(5) 

12a 

- 

9.6 

-  Lopatka,  mys  -  Southern  tip  of  peninsula,  open  cape; 

(6) 

12a 

- 

7.5 

-  Ozernaya  -  Southwestern  coast,  open  shore  terrace; 

(7) 

lib 

6.6 

-  Apuka  -  Sand-pebble  sand  bar  separating  the  estuary 
area  from  Olyutorskiy  Bay; 

(8) 

lib 

6.4 

-  Ust ' -Bol * sheretsk  -  Sand-pebble  sand  bar  on  the 
low-lying  southwestern  coast  of  the  peninsula; 

(9) 

10c 

5.7 

-  Topata-Olyutorskaya  -  Shore  of  a  bay,  surrounded  by 
mud  volcanos  from  the  north,  east  and  west; 

(10) 

10a 

5.0 

-  Karaga  -  Hill  on  the  shore  of  the  Karaga  River  7  km 
from  the  bay  of  the  same  name; 

(ID 

9c 

5.0 

-  Kemenskoye  -  River  valley,  mud  volcanos  1-2  km  to  the 
north  and  south  from  the  station; 

(12) 

9b 

' 

3.6 

-  Uka  -  Level  open  site  on  the  shore  of  Ukinskaya 

Inlet ; 

(13) 

8c 

" 

2.7 

-  Petropavlovsk ,  gorod  I  -  shore  of  a  bay,  mud  volcanos 
located  from  the  north,  east  and  south; 

(14) 

5c 

2.0 

-  Kamchatskaya ,  agro  -  Lowland  surrounded  by  mud 
volcanos  from  the  north,  northeast,  northwest,  west, 
and  southwest; 

(15) 

4  gamma  - 

1.9  -  Kronotskoye  ozero  -  Cone-shaped  valley,  in  the 
middle  of  a  deciduous  forest. 
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It  is  evident  from  Table  IV  that  with  a  lowering  of  the  class  of 
openness  of  the  wind  vane  from  12a  to  4  gamma  the  average  annual  wind 
velocity  drops.  At  stations  which  have  a  class  of  openness  of  12a  the 
average  annual  wind  velocity  is  8-10  m/s.  With  an  increase  in  the 
degree  of  protection  of  the  wind  vane  it  is  lowered,  and  at  stations 
which  are  located  far  away  from  water  surfaces  in  the  middle  of 
elements  of  protection  {4  gamma)  it  becomes  equal  to  1.9  m/s 
(Kronotskoye  ozero). 


It  is  known  that  winds  of  different  directions  have  different 
velocities.  Knowledge  of  the  average  wind  velocities  by  direction  is 
of  great  interest  for  planning  organizations.  The  heat  transfer  of 
buildings  which  takes  pla^e  as  a  result  of  the  exchange  of  air  through 
the  openings  of  the  walls  and  the  pores  of  the  material  depends  on  wind 
velocity.  This  heat  transfer  is  called  infiltration;  it  is 
proportional  to  the  pressure  differential  on  the  outside  and  inside  the 
accommodation,  which  in  turn  is  proportional  to  the  square  of  wind 
velocity.  Frequently  it  has  the  same  order  of  magnitude  as  the  heat 
transfer.  It  is  conditioned  by  the  thermal  conductivity  of  the 
material  of  the  walls  and  depends  on  the  temperature  of  the  outside 
air. 


Under  the  conditions  of  Kamchatka  strong  winds  are  noted  at 
temperatures  which  are  not  very  low,  and  therefore  infiltration  heat 
emission  becomes  basic.  Taking  the  influence  of  temperature  into 
account  it  is  possible  to  find  with  which  combination  of  temperature 
and  wind  the  greatest  heat  transfer  of  buildings  takes  place. 

For  certain  stations  which  are  located  in  different  regions  of  the 
oblast  the  average  wind  velocity  by  directions  was  calculated 
(Table  V).  A  comparison  of  the  greatest  velocity  with  the  predominant 
direction  of  the  wind  showed  that  usually  a  strong  wind  is  observed  on 
those  directions  which  do  not  have  the  greatest  frequency.  For 
example,  on  mys  Lopatka  a  high  velocity  is  noted  with  eastern  winds, 
and  the  predominant  direction  during  the  year  is  northwestern. 

Under  the  conditions  of  Kamchatka  wind  velocities  have  a  high 
degree  of  variability  from  year  to  year.  Thus  in  the  central  part  of 
the  peninsula,  on  the  coasts  and  islands  in  individual  years  the 
average  annual  velocity  may  differ  from  the  average  velocity  for  many 
years  by  15-30%,  and  at  stations  located  in  mountainous  regions  -  by 
40-50%. 
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Table  V 

Average  velocity  by  directions 
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4.3 

X 

5.5 

5.2 

4.6 

XI 

6.8 

5.6 

5.9 

XII 

7.4 

7.1 

5.8 

1 

9.0 

9.6 

9.3 

II 

8.8 

10.1 

9.4 

III 

7.6 

7.2 

7.8 

IV 

6.3 

6.9 

5.9 

V 

4.5 

5.9 

4.3 

VI 

4.9 

3.5 

2.5 

VII 

5.6 

2.8 

2.1 

VIII 

5.3 

3.3 

2.2 

IX 

6.6 

4.9 

3.4 

X 

6.9 

7.5 

8.3 

XI 

8.9 

9.4 

8.7 

XII 

8.9 

10.6 

9.4 

2.7 

4.6 

7.5 

7.3 

2.4 

3.1 

5.2 

2.5 

2.6 

4.3 

6.6 

4.4 

3.1 

5.4 

6.8 

5.2 

3.2 

5.1 

6.0 

4.6 

2.8 

4.8 

5.8 

5.3 

2.1 

5.2 

6.3 

4.6 

2.5 

5.6 

6.5 

3.9 

3.0 

5.5 

6.5 

4.5 

3.3 

6.0 

7.1 

8.4 

3.1 

5.3 

7.8 

9.6 

2.9 

4.8 

7.1 

10.0 

Kop4> 

Koxf 

9.7 

10.4 

7.2 

3.9 

8.5 

8.3 

4.5 

2.4 

8.6 

7.1 

1.9 

5.0 

6.4 

2.6 

2.2 

4.9 

4.5 

2.6 

2.6 

2.1 

3.9 

3.1 

4.6 

2.7 

3.2 

3,2 

4.2 

2.4 

4.3 

3,3 

3.2 

3.3 

5.5 

3.6 

2.5 

3.6 

7.7 

•5.2 

5.5 

5.1 

9.0 

9.0 

5.7 

2.4 

9.1 

5.6 

3.9 

3.7 

5.6 

5.5 
4.0 
4.8 

4.1 

4.4 

3.6 

3.5 
4.0 

6.2 
8.0 
9.4 


6.9 
7.4 
6.8 

5.7 

3.9 

4.7 


5.6 

5.3 

4.5 
5.3 
5.9 

7.6 


I 

II 

III 

IV 
V 

VI 

VII 

VIII 

IX 

X 
XI 

XII 


.lonaTKa, 


8.2 

11.3 

14.8 

10.0 

9.2 

10.6 

13.9 

9.6 

9.1 

11.8 

16.2 

8.8 

7.7 

12.7 

13.5 

7.6 

6.5 

11.4 

11.5 

8.0 

4.6 

9.7 

10.2 

5.9 

4.8 

9.3 

9.0 

4.9 

3.8 

10.6 

9.0 

5.4 

5.0 

8.5 

9.5 

7.0 

7.1 

7.8 

11.3 

7.5 

8.6 

8.1 

12.1 

9.4 

9.8 

9.4 

14.1 

10.3 

Mbic  Lopatka,  mys 


6.5 

6.2 

10.7 

11.2 

7.3 

5.5 

10.4 

13.0 

6.3 

6.7 

11.1 

12.4 

5.8 

6.0 

10.1 

11.2 

4.8 

5.4 

9.7 

9.5 

3.9 

3.1 

7.0 

8.5 

3.6 

3.0 

7.6 

8.3 

3.5 

3.4 

6.8 

7.9 

4.5 

3.3 

7.5 

7.7 

5.4 

5.8 

9.8 

11.1 

7.5 

7.0 

10.5 

12.4 

6.6 

6.1 

10.6 

12.1 

neTponaa.ioBcK,  Manx  Petxopavlovsk,  aayak 


I 

II 

III 

IV 
V 

VI 

VII 

VIII 
IX 

X 

XI 

XII 


7.2 

13.0 

15.3 

15.6 

7.0 

12.1 

13.0 

13.6 

7.2 

11.5 

11.4 

9.1 

6.2 

9.5 

7.0 

5.0 

4.7 

7.7 

5.5 

3.9 

2.9 

4.8 

4.4 

3.9 

3.1 

3.8 

4.1 

3.4 

3.8 

4.6 

3.9 

3.5 

4.1 

6.5 

5.9 

5.2 

4.9 

8.4 

7.7 

7.8 

5.6 

10.3 

11.5 

11.6 

7.1 

14.1 

16.1 

14.8 

9.3 

5.8 

10.2 

13.6 

4.3 

10.2 

4.4 

4.2 

10.0 

3.8 

2.8 

8.3 

2.9 

2.7 

6.5 

3.2 

2.5 

4.1 

2.9 

1.6 

6.8 

3.2 

2.6 

6.9 

3.8 

3.0 

5.7 

4.9 

3.9 

8.0 

9.5 

5.5 

8.1 

8.9 

4.5 

10.0 

9.0 

9.0 

8.5 

7.7 

6.8 

5.3 

6.4 

6.6 

6.5 
8.0 
8.1 
8.8 
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Table  VI 

Comparison  of  average  yearly  wind  velocities  before  and  after  1950 


Column  1  -  Station,  2  -  Before  1950,  3  -  After  1950,  4  -  Difference 


Petropavlovsk ,  mayak 

7.0 

7.5 

0.5 

Petropavlovsk ,  gorod 

6.2 

7.5 

1 . 3 

Semlyachiki 

5.0 

6.0 

1.0 

Preobrazhenskoye  {o.  Mednyy) 

6 . 0 

7 . 1 

1  .  1 

Nikol'skoye  (o.  Bering) 

6.5 

7.8 

1.3 

Ust ' -Kamchatsk 

4.4 

4.9 

0.5 

Uka 

3 . 1 

4.2 

1 .  1 

Lopatka,  mys 

9.0 

10.4 

1.4 

Ust ' -Bol ' sheretsk 

5.6 

7.1 

1 . 5 

Sobolevo 

3.0 

3 . 5 

0.5 

Icha 

4.8 

5.4 

0.6 

Ust 1 -Voyampolka 

4 . 2 

5.4 

1 . 2 

Ust ' -Palana 

5.2 

5.9 

0.7 

Ust ' -Lesnaya 

4.7 

5 . 5 

0.8 

Apacha 

3.1 

3 . 6 

0.5 

Nachiki 

2.3 

2.9 

0.6 

Yel izovo 

2.3 

2.8 

0.5 

Esso 

1 . 6 

1.8 

0.2 

Kozy revsk 

-  2.5 

2.8 

0.3 

Mil'kovo,  s.-kh.op.st 

1 . 3 

1 . 5 

0.2 

In  addition  to  the  variability  from  year  to  year,  in  the  course  of 
the  analysis  it  was  revealed  that  there  is  a  long  period  of  years  with 
an  increased  average  wind  velocity.  This  period  began  around  1950  and 
lasted  almost  ten  years.  The  presence  of  such  periods  is  explained  by 
the  secular  variation  of  wind  velocities.  The  use  of  a  short  period 
and  calculation  of  averages  for  the  last  ten  years  would  lead  to  an 
overstating  of  wind  velocities  and  frequency  of  strong  winds. 

Table  VI  gives  the  values  of  average  yearly  wind  velocities  for 
the  period  up  to  1950  and  after  1950.  It  is  evident  from  the  table 
that  for  the  indicated  decade  based  on  the  material  from  observations 
at  20  stations  an  increase  of  velocity  is  traced.  On  the  east  coast, 
the  Komandorskiye  Islands  and  in  the  extreme  south  of  the  peninsula  it 
was  greater  than  1  m/s  ( Petropavlovsk ,  gorod  1.3  m/s,  Lopatka,  mys 
1.4  m/s),  in  Ust ' -Kamchatsk  and  Pet ropavlovsk ,  raayak  0.5  m/s.  At 
stations  on  the  west  coast  the  increase  in  the  average  yearly  velocity 
was  0 . 8- 1 . 5  m/s . 


The  majority  of  the  stations  located  in  the  central  part  of 
Kamchatka  also  corroborate  an  increase  of  wind  velocities.  At  these 
stations  it  comprised  0.2-0. 5  m/s,  which  in  the  case  of  average  annual 
velocities  of  1-3  m/s  is  quite  considerable. 
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Table  VII  was  compiled  for  clearing  up  in  what  months  the  increase 
in  the  average  yearly  wind  velocities  took  place.  It  contains  the 
average  monthly  velocities  for  two  periods:  from  the  beginning  of 
observations  through  1949  and  from  1950  through  1960  for  stations 
Ust ' -Bol ' sheretsk ,  Semlyachiki,  and  Esso  which  are  located  in  different 
regions  of  Kamchatka. 

Table  VII 

Difference  in  the  average  monthly  wind  velocities  for  the  periods  up  to 
and  after  1950 


riepHOji 

I  | 

11 

111 

IV 

D 

VI 

VII 

VIII 

IX 

X 

XI 

XII  Toj 

Period 

M 

ycTb-Bo.ibiuepeuK  Ust  ._Bol ,  sheretsk 


1936- 

-1949 

5.2 

5.8 

6.4 

6.4 

5.2 

4.4 

4.2 

4.4 

5.4 

7.5 

7.7 

6.2 

1950- 

-1960 

7.8 

7.0 

7.7 

8.1 

6.9 

5.1 

4.3 

4.9 

6.3 

8.4 

9.0 

9.2 

Pa3H0CTb 

2.6 

1.2 

1.3 

1.7 

1.7 

0.7 

0.1 

0.5 

0.9 

0.9 

1.3 

3.0 

Difference 

CeM.nflMHKH  Semlyachiki 


1936-1949 

I  7.2 

7.6 

1  6.8 

4.0 

1  3.3 

I  2.6 

1  2.5 

3.0 

1  3.5 

5.2 

6.3 

1  7.4 

1950-1960 

9.5 

8.5 

7.8 

6.3 

4.1 

1  2.8  j 

2.6  i 

2.9 

'  4.3 

6.2 

7.5 

9.4 

Pa3HOCTb 

|  2.3 

0.9 

1  l.o  ; 

2.3 

1  0.8 

0.2  1 

!  0.1  1 

0.1 

'  0.8  | 

1.0 

1,2 

I  2.0 

Difference 

3cco  Esso 


1941—1949 

1.4 

1.8 

1.6 

|  1.8 

1  2.0 

1.7 

1.6 

1.6 

1.4 

1.6 

1.4 

1.5 

1950—1960 

1.8 

1.8 

1.9 

2.2 

2.4  | 

2.1 

1.8 

1.7 

1.7 

1.8 

1.8 

1.9 

0.4 

0.0 

0.3 

1  0.4 

!  0.4  | 

0.4 

0.2 

0.1 

0.3 

0.2 

0.4 

0.4 

1.6 

1.9 

0.3 


As  is  evident  from  Table  VII,  the  average  annual  velocities  are 
increased  mainly  due  to  the  winter  months. 

The  values  of  average  monthly  wind  velocities  in  individual  years 
change  considerably  more  strongly  than  annual.  This  is  connected  with 
the  circulation  processes  which  cover  a  large  territory.  A  good 
example  is  February  1955,  when  in  the  majority  of  the  points  of  the 
peninsula  the  average  monthly  velocities  more  than  doubled  in 
comparison  with  the  average  for  years  at  a  time.  In  Uka  with  an 
average  multiyear  velocity  in  February  of  4.6  m/s  in  1955  the  value  of 
velocity  on  the  average  for  the  month  reached  10.3  m/s.  This  was 
conditioned  by  the  frequent  emergences  of  deep  cyclones  from  the  south 
onto  the  territory  of  Kamchatka.  The  cyclones  moved  along  the  western 
and  eastern  coasts  and  the  central  part  of  the  peninsula. 

Examples  of  years  with  weak  winds  are  1937  and  1941  on  the  east 
coast,  1945  and  1953  on  the  west,  and  1949  in  the  valley  of  the 
Kamchatka  River. 
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Figure  8.  Annual  variation  of  wind  velocity. 

1  -  Lopatka,  mys;  2  -  Shipunskiy  mys;  3  -  Ust 1 -Bol ' sher etsk ; 
4  -  Verkhne-Penahino ;  5  -  Mil'kovo,  s.-kh.  op.st. 

Key :  ( 1 )  m/s . 


Wind  velocity  has  a  well  expressed  annual  variation  .  On  the 
territory  of  the  oblast  one  can  distinguish  several  types  of  it 
(Fig.  8).  On  the  eastern  coast  and  in  the  northern  part  of  the  western 
coast  the  maximum  is  found  in  December- January . 


In  the  southeast  of  the  peninsula,  in  addition  to  the  winter 
maximum,  there  is  a  noticeable  intensification  of  wind  in  March.  It  is 
explained  by  an  increase  in  the  number  of  cyclones  passing  over  the 
south  of  Kamchatka  or  close  to  it.  In  February  considerably  less 
cyclones  pass  through,  since  the  high-pressure  ridge  from  Chukotka 
extends  further  to  the  south.  On  the  coasts  February  is  the  coldest 
month  and  contributes  to  an  increase  of  pressure.  This  area  of  high 
pressure  changes  the  trajectories  of  the  cyclones  and  they  by-pass 
Kamchatka,  but  sometimes  have  an  influence  only  on  the  southern 
regions . 


In  April  there  is  a  rearrangement  of  synoptic  processes  from  the 
cold  to  the  warm  period,  the  frequency  of  cyclones  is  lowered,  and  the 
average  monthly  wind  velocity  becomes  less. 

The  minimum  velocities  in  these  regions  are  observed  in  July,  less 
often  in  June. 


In  the  southern  part  of  the  western  coast  two  maximums  (in  April 
and  October-November )  and  two  minimums  (in  February  and  August)  are 
(observed  in  the  annual  variation  . 
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On  the  southern  tip  of  the  peninsula  (mys  Lopatka)  the  windiest 
month  is  March,  when  the  average  monthly  values  of  wind  velocity  reach 
12  m/s;  the  lowest  velocity  is  noted  in  June,  July  and  August.  In  the 
central  part  of  the  peninsula  the  wind  reaches  its  greatest  force  in 
spring  (May,  April)  and  fall  (October).  In  January  and  August 
velocities  are  minimal. 

In  the  extreme  north  of  the  oblast  (Verkhne-Penzhino)  an  annular 
variation  if  practically  absent.  The  average  monthly  wind  velocity 
changes  in  the  course  of  the  year  by  no  more  than  0.3  m/s.  On  the 
eastern  and  western  coasts  it  is  reduced  by  2-3  m/s  from  winter  to 
summer,  with  the  exception  of  capes  where  the  change  in  velocity  in  the 
course  of  the  year  is  4-6  m/s.  In  the  valley  of  the  Kamchatka  River  it 
does  not  exceed  2  m/s. 

The  daily  variation  of  wind  velocity  is  expressed  more  clearly  on 
the  coasts  during  the  warm  time  of  the  year,  and  in  the  river  valleys  - 
throughout  the  year.  The  maximum  velocities  belong  to  the  daylight 
hours,  the  minimum  -  at  night.  Wind  velocity  in  the  valleys  is 
intensified  by  a  factor  of  two-three,  and  sometimes  four,  due  to  the 
mountain-val ley  circulation.  On  the  coasts  during  the  warm  time  of  the 
year  the  strengthening  of  the  wind  during  the  day  takes  place  due  to 
breezes.  The  average  velocities  in  the  majority  of  points  are 
increased  from  30  to  50%  (Table  VIII). 

The  data  in  Table  VIII  show  by  what  percentage  the  wind  velocity 
changed  at  1300  in  comparison  with  the  velocity  at  0100.  The  minus 
sign  means  a  lessening  of  velocity  at  1300  in  comparison  with  the 
velocity  at  night. 

Breezes  are  observed  on  the  seashores  during  the  warm  time  of  the 
year.  They  are  expressed  more  clearly,  the  greater  the  warming  up  of 
the  dry  land.  Under  conditions  of  Kamchatka,  where  the  summer  months 
are  overcast  and  the  soil  is  heated  up  poorly,  the  altitude  at  which 
breezes  are  tracked  is  around  100  m.  Thus  at  the  station  Petropavlovsk 
mayak,  where  the  height  of  the  meteorological  site  is  120  m,  in  the 
daytime  the  turning  of  the  wind  is  tracked,  but  as  a  rule  there  is  no 
increase  in  velocity  due  to  the  breeze.  In  individual  points 
(Sobolevo,  Petropavlovsk,  gorod)  the  wind  velocity  is  doubled  from 
night  to  day. 
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'Table  VIII 

Change  in  wind  velocity  from  0100  to  1300  (%) 


Cranuiia 

Station 

I 

IV 

VII 

X 

1 

13 

°/o 

1 

13 

°/o 

1 

13 

°/o 

1 

13 

°/o 

/  Bepxiie-rieiiwHHO 

2.1 

2.1 

0 

2.2 

2.4 

10 

1 .0 

3.1 

210 

2.0 

2.8 

41 

A  Kopc})  .... 

9.2 

8.7 

-6 

5.7 

6.4 

13 

3.0 

4.9 

64 

6.8 

7.2 

6 

3  ycrb-BoaMnojiKa 

5.8 

5.5 

-5 

4.5 

4.5 

0 

3.0 

4.9 

64 

5.5 

5.9 

7 

/  yCTb-XaHpi030D0 

5.8 

5.9 

2 

5.2 

6.6 

27 

3.6 

6.3 

75 

5.5 

6.5 

18 

S  KntoMH . 

5.0 

4.5 

-10 

5.1 

5.8 

18 

3.0 

3.8 

27 

5.4 

6.6 

22 

i  AcJipHKa,  Mbic 

9.8 

9.4 

-4 

6.1 

6.0 

—2 

4.1 

5.0 

90 

5.8 

6.3 

9 

7  3cco . 

1.7 

1.8 

6 

1.5 

2.9 

93 

0.7 

3.1 

34 

1.4 

2.9 

108 

g  HnKo.ibCKoe  .  .  . 

9.2 

8.9 

—4 

7.3 

7.6 

4 

5.6 

6.2 

12 

7.2 

8.1 

18 

f  riymHHO  .... 

1.7 

2.1 

24 

3.3 

4.3 

34 

2.8 

2.8 

0 

2.6 

3.6 

38 

/»  Tai'anbi 

M  neTponaenoBCK. 

3.2 

3.7 

16 

2.5 

3.0 

20 

1.0 

2.9 

53 

1.8 

3.3 

84 

MaflK  .... 

10.3 

9.9 

—4 

7.6 

6.9 

—9 

4.0 

4.6 

15 

7.7 

7.8 

9 

/*-  >  CTb-Bo.ibuiepeuK 

6.8 

6.4 

-6 

6.9 

7.6 

10 

3.8 

5.5 

45 

8.1 

8.6 

6 

D  JlonaTKa,  Mbic 

11.5 

11.3 

-2 

10.1 

10.6 

5 

7.2 

7.7 

7 

9.5 

9.8 

3 

Key:  (1)  Verkhne-Penzhino;  (2)  Korf;  (3)  Ust'-Voyampolka; 

(4)  Ust'-Khayryuzovo;  (5)  Klyuchi;  (6)  Afrika,  mys;  (7)  Esso; 

(8)  Niko  1 ' skoye ;  (9)  Pushchino;  (10)  Ganaly;  (11)  Petropavlovsk, 

,nayak;  (12)  Us t ’ -Bo  1 ' she r e tsk ;  (13)  Lopatka,  mys. 


Work  connected  with  studying  the  structure  of  wind  was  carried  out 
at  the  Petropavlovsk  Hydrometeorological  Observatory.  For  this 
purpose  the  tapes  from  the  anemo r umbog r aph  for  the  Petropavlovsk  gorod 
station  were  used.  They  covered  April,  July  and  October  1964-1965  and 
January  1965  and  1966.  On  the  basis  of  an  analysis  of  the  data  from 
the  anemorumbograph  the  following  was  clarified.  With  assigned  values 
of  average  daily  wind  velocities  (in  January  and  July)  the  value  of 
velocity  during  the  24  hours  can  change  significantly  With  an  average 
daily  velocity  of  from  1  to  3  m/s  its  value  during  the  course  of  the  24 
hours  can  change  from  0  to  6  m/s;  the  adjacent  hourly  intervals  may 
also  differ  by  6  m/s,  but  may  also  have  equal  velocities.  Most 
frequently  the  two  adjacent  hourly  readings  differ  from  each  other  by 
1-1.5  m/s  both  in  January  and  in  July. 

With  an  average  daily  velocity  of  5-6  m/s  the  change  in  velocity 
from  hour  to  hour  in  the  majority  of  cases  is  also  by  1-1.5  m/s, 

sometimes  by  7  m/s.  The  value  of  velocity  in  the  course  of  the  day 

fluctuates  from  2  to  10  m/s. 

A  further  increase  in  the  average  daily  velocity  to  15-16  m/s 
gives  all  the  same  values  of  its  variability  from  the  following  hour  to 
the  previous  one  by  1-1.5  m/s,  and  in  the  course  of  24  hours  the 

velocity  may  change  from  10  to  20  m/s.  With  such  velocities  the  values 

of  1-2  m/s  are  not  encountered  at  all. 
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The  greater  the  velocity,  the  more  unstable  its  values.  It  has  tr 
be  kept  in  mind  that  in  the  course  of  an  hour  the  value  of  velocity 
also  changes  continuously  on  the  average  by  0.5-1  m/s  for  each  10  min, 
as  is  evident  from  tables  IX  and  X. 

Table  5.  Probability  of  wind  velocities  by  gradations  (in  %  of 
the  number  of  occurrences). 

Table  6.  Probability  of  wind  velocities  by  gradations  at 
different  hours  of  the  day  (%). 

The  data  from  these  tables  represent  the  probabilities  of 
different  wind  velocities  by  gradations,  calculated  in  percentages  of 
the  total  number  of  observations  for  each  month  and  year  (Table  5)  and 
at  different  hours  of  the  day  (Table  6). 

The  data  given  in  the  tables  were  obtained  by  means  of  direct 
calculation  from  series  of  observations  during  the  period  1936-1960. 

For  Table  5  the  observations  from  stations  which  have  a  long  period  of 
observations  using  a  wind  vane  with  a  heavy  plate  were  used.  Six 
stations  (Lopatka,  mys,  Klyuchi,  Petropavlovsk ,  mayak,  Ust ' -Kamchatsk , 
Ust ' -Khay ryuzovo  and  Karaginskiy  ostrov)  have  a  period  of  observations 
of  25  years.  For  stations  Chemurnaut,  Korf,  Nachiki,  Mil'kovo, 

Ust ' -Bol ' sheretsk  the  data  given  are  for  a  period  of  observations  of 
10-15  years.  However,  the  period  used  is  still  not  sufficient  for 
obtaining  precise  values  and  cases  are  possible  when  there  are  no  data 
for  individual  gradations. 

The  gradations  of  velocities  for  tables  5  and  6  were  selected 
taking  into  account  the  accuracy  of  observations  which  was  ensured  by 
the  wind  vane.  For  wind  velocities  greater  than  20  m/s  intervals  of  4 
and  6  m/s  were  taken  in  connection  with  the  fact  that  for  a  wind  vane 
with  a  heavy  plate  the  accuracy  of  observations  in  the  range  of 
velocities  from  20  to  28  m/s  is  4  m/s,  and  between  28  and  40  m/s  - 
6  m/s . 

The  frequency  of  wind  velocities  depends  on  the  physico-geographic 
conditions  at  the  location  of  the  station,  and  also  on  the  degree  of 
its  protection. 

Figure  9  gives  the  curves  of  distribution  of  velocities  for  a  year 
according  to  stations  in  the  Kamchatsk  UGMS. 

The  stations  located  in  the  central  part  of  the  peninsula  and 
protected  by  mountains  from  the  west  and  east  are  characterized  by  the 
greatest  frequency  of  low  velocities.  At  station  Mil'kovo  (class  6b) 
the  frequency  of  gradation  0-1  m/s  is  61%,  at  Nachiki  (class  6c)  and 
Esso  (class  5c)  it  is  53-55%. 
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Table  IX 

requency  {%)  of  pulsations  of  wind  velocity  based  on  recordings  of  the 
automatic  wind  recorder  (M-12)  for  10-minute  intervals  of  time  (of  the 
total  number  of  cases). 


Month 


Petropavlovsk ,  gorod 

Value  of  pulsations  of  wind  velocity  for  10  min  (m/s) 


3M»eHMC  ny.ikCJUHM  ckopoctm  aerpa  u  10  HMHyt  (M.'ceit) 


Mccia 

D 

1.0 
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2.5 

n 
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6.0 

m 
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9.5  | 

13.5 

I 
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7.3 
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— 

0.03 

0.03 

— 

— 

IV 
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0.2 
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- 

0.06 

- 

0.02 

VII 

34.4 

27.8 

6.0 

3.2 
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0.4 
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0.06 

0.1 

0.04 

— 

- 

- 

X 

19.2 

43.4 

23.9 

7.7 

3.5 

0.4 

0.3 

0.1 

0.06 

0.02 

- 

I 

— 

- 

0.02 

- 

Table  X 

Frequency  (%)  of  differences  of  wind  velocities  of  adjacent  hours  of 
the  intervals  based  on  recordings  of  the  automatic  wind  recorder  (M- 
12)  . 


Month 


Petropavlovsk,  gorod 

Average  difference  of  wind  velocity  by  hourly  intervals 
(m/s) 


Mccait 

Cprjuiaa  pa3HOcik  ckojjocth 
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X 

27.1 
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Figure  9.  Probability  of  wind  velocities  by  gradations  (%). 

1  -  Mil'kovo  (6b),  2  -  Esso  (5c),  3  -  Nacbiki  (6c),  4  -  Ust'-Lesnaya 
(lib),  5  -  Ust ' -Khay ryuzovo  (11c),  6  -  Ust ' -Kamchatsk  (lie), 

7  -  Petropavlovsk ,  mayak  (12a),  8  -  Lopatka,  mys  (12a). 
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On  the  west  coast  the  most  frequent  winds  are  those  with  a 
I^Pvelocity  of  4-5,  sometimes  2-3  m/s.  In  almost  all  the  regions  of  the 
area  wind  velocities  >_40  m/s  are  possible.  These  are  observed  during 
the  cold  period  of  the  year.  Their  greatest  frequency  is  0.2%  for  the 
year  (mys  Lopatka).  On  the  coasts  this  frequency  fluctuates  from 
0.003%  to  0.1%.  In  the  valley  of  the  Kamchatka  River,  with  the 
exception  of  Klyuchi,  velocities  >20  m/s  were  not  observed. 

As  a  rule  the  greatest  velocities  observed  at  the  stations  are 
with  wind  directions  which  do  not  coincide  with  predominant.  Thus  at 
station  Petropavlovsk ,  mayak  velocities  >_40  m/s  are  observed  most 
often  with  southeastern,  eastern  and  northwestern  winds.  The 
predominant  direction  during  the  winter  months  here  is  northwestern. 

In  Korf  the  maximum  velocities  are  noted  with  northwestern  winds,  but 
in  the  winter  months  northern  is  predominant.  On  the  southern  tip  of 
the  peninsula  (mys  Lopatka)  the  strongest  winds  are  with  the 
predominant  northwestern  direction. 

In  connection  with  the  fact  that  by  means  of  a  wind  vane 

velocities  up  to  40  m/s  can  be  measured,  values  >40  m/s  were  not  noted 

at  the  majority  of  the  stations.  When  the  remote  meteorological 
stations  (DMS)  and  the  M-63  anemorumbometers  were  installed  it  became 
possible  to  measure  velocities  up  to  50-60  m/s.  At  the  station 
Lopatka,  mys  on  20  February  1966  a  velocity  of  50  ra/s  was  noted,  and 
gusts  of  more  than  50  m/s. 

•There  is  particular  interest  in  information  concerning  the 
du-ation  of  winds  with  a  velocity  >_40  m/s.  The  majority  of  the 
stations  where  such  velocities  were  observed  most  often  note  a  duration 
of  around  0.5  days  [12  hours],  and  in  individual  cases  if  fluctuates 
from  1.5  days  (station  Klyuchi,  October  196)  to  3.5  (station  Lopatka, 

mys,  January  1961)  and  even  up  to  6.5  days  (station  Lopatka,  mys, 

January  1962 ) . 

It  is  important  to  know  the  change  in  the  frequency  of  wind 
velocities  as  it  depends  on  location  for  the  designing  of  different 
structures  and  for  the  operation  of  wind  mills.  Modern  wind  mills  can 
operate  in  a  wide  range  of  velocities.  They  begin  to  function  at  wind 
velocities  of  3,  4  and  5  m/s.  These  velocities  are  called  working. 
Under  the  conditions  of  Kamchatka  their  frequency  on  the  coasts  and  the 
Komandorskiye  Islands  comprises  60-75%,  and  in  individual  points 
(Lopatka,  mys)  84.5%.  Thus  on  the  coasts  there  are  favorable 
conditions  for  using  wind  energy. 

Table  7.  Probability  of  winds  of  various  velocity  by  direction 

(%)  • 

Table  8.  Probability  of  wind  velocity  by  gradations  and  by 
direction  at  different  hours  of  the  day  (%). 

These  tables  contain  data  on  the  frequency  of  different  wind 

•velocities  by  compass  bearings  for  the  month  (Table  7)  and  at  different 
hours  of  the  day  (Table  8),  expressed  in  percentages  of  the  total 
number  of  observations  for  each  month.  The  frequency  of  calms  in  the 

41 


tables  is  determined  by  compass  bearing  in  proportion  to  the  frequency 
of  a  wind  velocity  of  1  m/s  for  each  bearing,  since  absolute  still  air 
(calm)  is  rarely  observed,  and  very  low  wind  velocities  are  not 
recorded  by  the  wind  vane. 

The  values  given  in  the  tables  were  obtained  by  means  of  direct 
calculation  from  series  of  observations  during  the  period  1936-1960  for 
stations  which  have  a  long  period  of  observations  using  a  wind  vane 
with  a  heavy  plate.  In  tables  7  and  8  the  same  stations  given  in 
tables  5  and  6  are  used,  except  for  Ust ' -Bol ' she r e tsk ,  and  also  the 
same  period  of  observations. 

For  obtaining  more  precise  data  about  wind  velocity  by  different 
directions  long  periods  of  observations  are  required,  periods  of  an 
order  of  40-50  years,  therefore  the  data  given  in  tables  7  and  8  for  a 
shorter  period  should  be  considered  approximate;  cases  are  possible 
when  there  are  no  data  for  individual  gradients. 

On  territory  with  broken  relief  it  is  very  important  to  know  the 
distribution  of  wind  velocities  by  directions  for  using  these  data  in 
the  planning  of  populated  points,  the  construction  of  plants, 
reservoirs  and  other  structures. 

As  a  rule  the  greatest  velocities  do  not  coincide  with  the 
predominant  direction.  This  was  spoken  of  in  more  detail  in  the 
explanation  for  tables  5  and  6. 

In  the  case  of  the  necessity  for  determining  the  frequency  of 
different  wind  velocities  by  directions  for  a  point  which  is  not  found 
in  tables  7  and  8,  then  it  is  necessary  to  use  one  of  the  stations 
which  is  located  close  by  and  which  is  found  under  analogous 
conditions,  since  different  reliefs  and  different  conditions  of 
protection  and  installation  of  the  wind  vane  make  the  data  of 
individual  stations  incomparable. 

Table  9.  Average  number  of  days  with  strong  wind  (>_15  m/s). 

Table  9a.  Greatest  number  of  days  with  strong  wind. 

These  tables  give  the  average  and  greatest  number  of  days  when  the 
wind  velocity  reached  or  exceeded  15  m/s  both  in  the  periods  of 
observations  and  between  the  periods.  Series  of  observations  during 
the  period  of  1894-1964  were  used  for  the  tables.  The  average  number 
of  days  with  a  strong  wind  is  determined  by  means  of  a  direct 
compilation  by  stations  which  have  a  period  of  observation  of  no  less 
than  10  years.  For  stations  which  have  been  opened  in  recent  years  or 
which  have  a  discontinuity  in  number  of  days  with  a  strong  wind  the 
series  were  extended  through  1964  and  the  averages  were  calculated  for 
six-  and  eight-year  periods  (Karaginskiy  ostrov  II,  Kamchatskaya ,  agro, 
Ozernaya  II).  The  greatest  number  of  days  with  strong  wind  was 
selected  by  using  the  same  stations  and  the  same  period  as  for  Table  9. 
On  the  territory  of  Kamchatskaya  Oblast  the  number  of  days  with  a 
strong  wind  (Table  9)  changes  on  the  average  for  the  year  within  the 
limits  of  two  in  the  extreme  north  of  the  oblast  and  in  the  valley  of 
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the  Kamchatka  River  to  133  in  the  extreme  south  of  the  peninsula  (mys 
fcopatka).  The  average  number  of  days  with  a  strong  wind  is  great  in 
the  city  of  Petropavlovsk-Kamchatsk  (125)  and  in  Ozernaya  (121). 

Regions  with  the  greatest  velocities  coincide  with  the  regions  with  the 
greatest  frequency  of  the  number  of  days  with  strong  wind. 

The  distribution  of  the  number  of  days  with  a  strong  wind  over  the 
territory  of  Kamchatka  is  connected  with  cyclone  activity.  The 
greatest  number  of  cyclones  in  the  course  of  a  year  passes  over  the 
south  of  the  peninsula,  where  the  maximum  number  of  days  with  a  strong 
wind  is  observed  for  the  oblast.  In  individual  years  their  number  may 
reach  186  on  mys  Lopatka  and  170  days  in  the  city  of 
Petropavlovsk-Kamchatsk. 

The  annual  variation  in  the  number  of  days  with  a  strong  wind  is 
expressed  quite  clearly  and  corresponds  to  the  annual  variation  of  wind 
velocity.  On  the  coasts  the  greatest  frequency  of  strong  winds  is 
observed  in  the  period  from  October  through  April,  and  in  almost  all  of 
the  points  in  March  the  frequency  of  strong  winds  is  greater  than  in 
February . 

Most  often  the  duration  of  strong  winds  does  not  exceed  half  a  day 
(around  80%  of  all  cases),  in  14%  of  the  cases  their  duration  is  around 
one  day,  and  around  1%  -  more  than  two.  The  maximum  duration  of  strong 
wind  in  individual  cases  reaches  eight  days  (Korf,  Lopatka,  mys, 
Petropavlovsk ,  gorod). 

In  the  valley  of  the  Kamchatka  River,  which  is  protected  from  the 
seas  by  the  Central  and  Eastern  ridges,  and  in  other  protected  places 
the  number  of  days  with  a  strong  wind  is  not  great:  from  2  to  20-25  a 
year  . 

In  Klyuchi  by  virtue  of  the  particular  location  of  the  station 
(see  the  description  to  Table  3)  the  average  and  greatest  number  of 
days  with  a  strong  wind  (62  and  105  respectively)  is  considerably 
greater  than  at  other  valley  stations  and  at  the  coastal  station 
Ust ' -Kamchatsk. 

In  the  explanation  to  tables  1  and  2  it  was  stated  that  for  the 
ten-year  period  (1950-1960)  on  the  territory  of  Kamchatka  an  increase 
in  wind  velocity  on  the  average  for  the  year  was  observed.  This  also 
has  an  influence  on  the  increase  in  the  number  of  days  with  a  strong 
wind . 


Information  on  the  duration  of  strong  winds  is  taken  from  the  work 
by  I. A.  Kursanova  "Regime  and  Synoptic  Conditions  of  Strong  Winds  on 
the  Coasts  of  Kamchatka"  (Trudy  DVNIGMI ,  issue  15,  1963). 

Table  10.  Greatest  wind  velocity  (a/s)  of  different  probability. 
The  data  in  this  table  represent  the  greatest  wind  velocities  which  are 
possible  once  a  year  or  in  five,  ten,  fifteen  and  twenty  years.  The 
table  includes  the  same  stations  as  in  Table  5.  For  determining  the 
greatest  wind  velocities  of  different  probability  a  method  of 
statistical  extrapolation  which  was  developed  at  the  GGO  by  L.S. 
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Gandin  and  L.Ye.  Anapol'skaya  was  used  (Trudy  VNMS,  vol  IV,  1962).  At 
the  basis  of  the  method  is  a  two-parametric  law  which  has  the  form 


F(x)  =  e 


(l) 


where  F(x)  -  probability  that  the  wind  velocity  U  will  exceed  a 
magnitude  of  x,  and  j3  and  T  -  the  parameters. 

The  calculations  were  made  with  the  help  of  a  special  nomogram 
(Fig.  10)  which  presents  (1)  in  the  form 

l8(~1gF)  —  ylgx-{-]glge-^Yigp'  (2) 


i.e.,  in  the  form  of  a  straight  line. 

On  this  nomogram  for  determining  the  wind  velocities  of  an 
assigned  probability  it  is  necessary  to  continue  the  straight  line  up 
to  the  intersection  with  the  corresponding  values  of  F(x)  and  there  is 
no  need  for  determining  the  constants  {3  and  .  The  variable  n  is 
plotted  on  the  axis  of  abscissas  of  the  nomogram.  It  indicates  in  how 
many  years  one  case  of  the  given  velocity  is  observed. 

The  connection  of  n  with  F(x)  is  expressed  by  the  correlation 

n=whi-  131 

where  N  -  number  of  observations  in  the  course  of  a  year.  When 
four-periodic  observations  are  used  N=1461. 

For  obtaining  the  data  in  Table  10  the  frequencies  of  wind 
velocities  were  plotted  on  the  nomogram  (Fig.  10).  If  it  is  necessary 
to  determine  a  wind  velocity  with  a  probability  different  from  the  data 
in  Table  10,  then  using  formula  (3)  calculate  the  value  of  n  and  for  it 
determine  the  wind  velocity  by  using  the  nomogram. 

By  using  the  method  of  statistical  extrapolation  it  is  possible  to 
overcome  the  difficulties  connected  with  the  low  accuracy  of  wind  vane 
observations  and  the  comparative  frequency  of  the  periods  of 
observations.  If  the  scattering  of  the  points  on  the  nomogram  is 
great,  then  the  straight  line  should  be  made  only  for  that  part  of  the 
curve  of  distribution  which  lies  on  the  straight  line.  As  a  rule 
linearization  is  possible  with  4  m/s  (Fig.  10). 

Very  high  wind  velocities  may  be  observed  annually  on  the 
territory  of  Kamchatka.  In  the  south  and  southeast  and  on  the 
Komandorskiye  Islands  a  wind  velocity  from  37  ( Nikol ' skoye )  to 


41-47  m/s  (Petropavlovsk,  mayak  and  Lopatka,  rays)  may  recur  annually. 

station  Lopatka,  mys  once  in  20  years  there  is  the  possibility  of  a 
wind  velocity  equal  to  56  ra/s,  at  station  Petropavlovsk,  mayak  - 
53  m/s,  and  on  the  west  wind  velocities  from  36  ( Ust ' -Lesnaya )  to 
50  m/s  ( Ust ' -Bol ' sheretsk )  are  possible.  In  the  valley  of  the 
Kamchatka  River  (Klyuchi)  velocities  up  to  33  m/s  are  possible 
annually,  and  once  in  20  years  even  up  to  46  m/s.  In  Mil'kovo  once  in 
20  years  wind  velocities  of  25  m/s  are  possible,  and  in  Nachiki  - 
41  m/s.  Wind  velocities  of  16-27  m/s  recur  annually  at  these  stations. 


0 
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Figure  10.  Nomogram  for  calculations  of  maximum  wind  velocity. 
Ust'-Kamchatsk. 

Key:  (1)  Frequency,  once  in  20,  10,  15,  5  and  1  years;  (2)  Wind 
velocity,  m/s;  (3)  Integral  frequency  of  wind  velocities  in 
percentages  of  the  overall  number  of  cases  of  observations. 
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When  more  improved  instruments  were  installed  at  the  stations 
higher  wind  velocities  began  to  be  noted  -  velocities  exceeding  40  m/s 
considerably.  At  many  stations  these  velocities  were  marked  as  40  m/s. 
Actually  magnitudes  greater  than  50  m/s  were  noted  at  stations  Lopatka, 
mys,  Petropavlovsk ,  mayak  and  Nikol'skoye. 

Table  11.  Daily  variation  of  wind  velocity  (m/s).  The  table  was 
compiled  by  using  a  tabulating  machine  based  on  the  hourly  observations 
during  synoptic  periods  (based  on  Moscow  legal  time)  at  station 
Petropavlovsk. 
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Figure  11.  Isopleths  of  the  daily  variation  of  coefficient  K%. 
Key :  ( 1 )  Hours . 


Considering  the  great  gaps  in  the  observations,  data  from  May 
through  October  are  given  in  the  table. 

In  compiling  the  table  for  May  and  July  a  five-year  period  of 
observation  was  used  (1954-1958),  and  for  the  remaining  months  -  data 
from  an  incomplete  period  (as  a  rule  four-year). 

Local  solar  time  in  Petropavlovsk  differs  from  Moscow  legal  time 
by  6  hours  55  minutes  (rounded  off  to  7  hours). 

The  data  given  in  the  table  are  based  on  local  time. 

Individual  deviations  from  a  smooth  variation  of  wind  velocities 
are  connected  with  random  errors,  which  as  a  result  of  the  short  series 
of  observations  may  reach  +_0 . 2  m/s. 

During  the  summer  period  the  daily  variation  of  wind  velocities  is 
expressed  clearly.  The  daily  amplitude  varies  from  2.6  to  4.5  m/s. 

Figure  11  shows  the  isopleths  of  the  coefficient  K,  characterizing 
the  daily  variation  of  wind  velocity  (from  May  through  October). 
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Coefficient  K  is  equalized  by  the  ratio  of  deviations  of  wind  velocity 
}at  a  specific  hour  "ZJ/  from  the  average  daily  velocity^  to  the  daily 
amplitude  of  wind  velocity  A.  Coefficient  K  is  expressed  in 
percentages 

K,  =  Vi--—.  .  100  =  — V-±ZL^ 100. 

1  -<4  ^rntx  —  t'ltiin 

During  the  daylight  hours  the  deviations  are  positive,  since  the 
wind  velocities  are  greater  than  the  average  daily,  and  at  night  - 
negative . 

A  well-expressed  maximum  of  wind  velocity  is  found  at  1200-1400 
hours.  The  minimum  of  wind  velocity  throughout  the  entire  season 
belongs  to  the  night  hours. 

The  very  configuration  of  the  area  of  positive  values  of  K 
indicates  an  increase  in  August  in  the  duration  of  wind  velocity  higher 
than  the  average  daily.  This  is  the  result  of  the  super imposition  of 
the  summer  monsoon  circulation  on  the  local  breeze. 

The  absence  of  materials  for  the  remaining  seasons  does  not  permit 
the  tracking  of  the  annual  variation  of  the  value  K  and,  consequently, 
the  average  wind  velocities.  However,  it  should  be  noted  that  already 
in  October  in  the  hours  after  midnight  in  place  of  the  deep  minimum 
.which  was  noted  earlier  small  negative  values  of  K  are  observed,  and 
leven  zero  values  (2400-0400). 
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Taking  the  value  of  K%  away  from  the  isopleths  for  each  hour  of 
the  day  of  the  corresponding  month,  multiplying  it  by  the  value  of  the 
corrected  daily  amplitude  and  dividing  by  100,  we  obtain  the  deviations 
of  velocity  from  average  daily  in  ra/s  for  each  hour.  Adding  this 
deviation  with  the  appropriate  sign  to  the  average  velocity  (from  Table 
3),  we  obtain  the  wind  velocity  for  each  hour  of  the  day  with  an 
accuracy  from  +0.2  to  +0 . 3  m/s,  i.e., 

vi~  100  ~  +  V% 


I  When  using  this  method  for  calculating  the  daily  variation  of  wind 

velocity  it  is  necessary  to  check  the  results  obtained  by  way  of 
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comparing  them  with  the  wind  velocities  at  0100,  0700,  1300  and  1900 
hours  from  Table  4.  Differences  between  the  actual  and  calculated  data 
for  these  hours  which  exceed  +0 . 4  m/s  testify  that  for  a  particular 
station  the  daily  variation  of  wind  velocity  cannot  be  calculated  by 
using  these  isopleths. 

Table  12.  Daily  variation  of  wind  directions  and  calms  (%). 

This  table  was  compiled  using  the  same  data  as  in  Table  11. 

The  frequency  of  wind  direction,  just  as  in  tables  1  and  2,  is 
given  in  percentages  from  the  overall  number  of  observations  without 
taking  calms  into  account.  The  data  are  averages  by  calendar  seasons 
in  order  to  reduce  the  random  errors  connected  with  the  short  period  of 
observations. 

The  data  in  the  table  are  given  only  for  the  summer  season  (see 
text  to  Table  11). 

Station  Petropavlovsk  is  located  in  hilly  terrain.  To  the  south 
of  it  there  is  a  chain  of  mud  volcanos,  and  to  the  east  -  individual 
hills.  On  the  northwest  is  swampy  tundra,  passing  into  the  rugged 
canyons  of  the  plateau- foothi 1 Is  of  the  Avachinskaya  mud  volcano,  and 
on  the  east  -  the  Pacific  Ocean. 
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A  great  frequency  of  calms  is  noted  in  the  summer.  Their  daily 
variation  is  traced  easily:  at  night  and  during  the  early  morning  hours 
the  maximum  frequency,  during  daytime  -  the  minimum. 
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The  frequency  of  wind  direction  and  calms. 
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2.  Frequency  of  calms  is  given  in  percentages  of  the  total  number  of 
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3.  K  -  class  of  openness  of  the  site. 
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12 
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12 
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IV 
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8  4  5 


13  aac  1300 

4  4 

3  3 

2  4 

7  6 

7  3 

8  4 

6  2 

8  4 

9  4 

7  8 

5  9 

3  9 
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I 

ll 
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IV 
V 

VI 

Vll 

VIII 

IX 

X 

XI 

XII 

K*ar  To* 
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Table  3 


jrage  monthly  and  yearly  wind  speed  (m/ s) 

LIST  or  METEOROLOGICAL  STATIONS 


1. 

Verkhne-Penzhino 

30. 

Kronotskoye  ozero  [lake] 

2. 

Slautnoye 

31 . 

Preobrazhenskoye 
(Mednyy  Island) 

3. 

Kamenskoye 

32. 

Mil'kovo,  s.-kh.  op.st. 

[agr.  exp.  station] 

4. 

Cheaurnaut 

33  . 

Mil ' kovo 

5. 

Apuka  I 

34. 

Storozh,  bukhta  [bay] 

6. 

Apuka  II 

35. 

Sobolevo 

7. 

Topata-Olyutorskaya 

36. 

Pushchino 

8. 

Tilichiki 

37. 

Sealyachiki 

9. 

Korf 

38. 

Ganaly 

10. 

Ust ' -Lesnaya 

39. 

Kikhchik 

11. 

Ossora 

40. 

Yelizovo 

12. 

Ust ' -Palana 

41. 

Nachiki 

13. 

Karaginskiy  ostrov  [island]  I 

42. 

Nachikinskoye  ozero  [lake] 

14. 

Karaginskiy  ostrov  II 

43. 

Shipunskiy,  ays  [cape] 

15. 

Ust ' -Voyaapolka 

44. 

Kamchatskaya ,  agro 

16. 

Uka 

45. 

Petropavlovsk 

17. 

Tigil ' 

46. 

Petropavlovsk,  gorod  [city] 

18. 

Ozernoy,  ays  [cape] 

47  . 

Petropavlovsk,  gorod  II 

19. 

Ptichiy,  ostrov  [island] 

48. 

Petropavlovsk,  gorod  III 

20. 

Ust ' -Khayryuzovo 

49. 

Apacha 

21. 

Klyuchi 

50. 

Bol ' sheretskiy  sovkhoz 
Istate  fara] 

Ust 1 -Kaachatsk 

51. 

Petropavlovsk,  aayak[beacon 

23. 

Afrika,  ays  [cape] 

52. 

Petropavlovsk,  aayak  |l 

24. 

Kozyrevskiy  sovkhoz 
[state  fara] 

53. 

Ust ’-Bol'sheretsk 

25. 

Kozyrevsk 

54. 

Povorotnyy,  ays  [cape] 

26. 

Esso 

55. 

Khodutka 

27. 

Icha 

56. 

Ozernaya  I 

28. 

Nikol'skoye  (Bering  Island) 

57. 

Ozernaya  II 

29. 

Dol inovka 

58. 

Lopatka,  ays  [cape] 

Key: 

plate 

(1)  No.  of  station;  (2)  Station; 

;  (5)  Heavy  plate;  (6)  Year. 

(3) 

Height  of  wind  vane,  m;  (4)  Light 

77. 


Average  monthly  and  yearly  wind  speed 
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AM 
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37 

4  4 
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36 
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3 
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5.6 
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4.4 
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3.4 

42 
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55 

50 

4 
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56 
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7.7 

7.8 

68 

5 
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- 
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59 
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4.5 

3.0 

3.1 

32 

33 

35 

44 

61 

6.4 

4  7 

6 
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64 

4.0 
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37 
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40 
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88 
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66 
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80 

82 
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61 

4.6 
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53 
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9 
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62 
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f)  9 
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II 
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20 
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l.l 

0.7 

0.7 

1  0 

30 

KpououKoe  oaepo . 

14  0 

9.9 

2.0 

1  8 

1.9 

2.0 

2.0 

1.7 

13 

1.3 

1.7 

20 

23 

2.3 

1.9 

31 

npeo6pa)«ceHCKoe  (o.  MeAHufi) 

11.5 

10.5 

8.0 

76 
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25 
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24 
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4.1 
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50 

63 
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52 
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- 
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25 

36 
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27 
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43 
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10  0 
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88 

7  3 

82 

6  1 

4  6 
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3.9 

49 

63 

68 

8  3 

60 

44 

KatmaTcxafi.  arpo . 

11.0 
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17 
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20 
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2.0 

26 

18 
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20 

47 
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- 
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25 

29 
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2.5 
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22 
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3.1 

2.9 

25 

27 

48 
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10.1 

10.1 

9  1 

84 

9  1 

7.6 

5.7 

4  6 

4.7 

4.2 

5.5 

7.6 

82 

94 

70 

49 
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10.0 

80 

4  3 

4.1 

4.2 

4  2 

3.3 

2.7 

2.5 

2.2 

2.9 

3  1 

30 

43 

34 
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- 

38 
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4  1 

45 

37 

30 

28 

2.6 

30 

3  6 

37 

4  5 

36 
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12  8 

9  9 

9  7 

9  1 
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55 

42 

4.5 

4.8 

57 

76 

85 

9  0 

7.2 

55 

Vctb  BoJIbUIBpfUK 

11.5 

115 

6  5 

64 

70 

7  1 

5.9 

4  7 

45 

4.6 

58 

7  9 

83 

7  G 

64 

54 
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11.4 

120 

57 

52 

52 

4  4 

2.8 

2.0 

22 

2.4 

28 

3.3 

39 

50 

38 

55 

XoayTxa  . 

108 

108 

46 

46 

53 

48 

36 

29 

28 

2.6 

26 

3.2 

3  1 

43 

37 

56 

OitpHa*  I  . 

100 

120 

69 

65 

73 

67 

55 

4  1 

3  5 

38 

4  7 

68 

7  7 

7  6 

5  9 

57 

Owpiian  II  ... 

102 

II  0 

8  9 

80 

84 

9.5 

64 

46 

4  G 

46 

58 

9  2 

9  8 

10  2 

7  3 

58 

/lonaTxa.  Mbic . 

10  0 

!  1  2 

113 

117 

120 

10.4 

93 

7.7 

74 

7.4 

74 

94 

106 

11.0 

96 

78 


Table  4 

Average  monthly  and  yearly  wind  speed  at  different  hours  of  the  day  (m/s) 

LIST  OF  METEOROLOGICAL  STATIONS 


1. 

Verkhne-Penzhino 

30. 

Kronotskoya  ozaro  [laka] 

2. 

Slautnoye 

31 . 

Praobrazhanskoya 
(Madnyy  Island) 

3. 

Kanenskoye 

32. 

Mil'kovo,  s.-kh.  op.st. 

[agr.  axp.  station] 

4. 

Cheiurnaut 

33. 

Mil  * kovo 

5. 

Apuka  I 

34. 

Storozh,  bukhta  [bay] 

6. 

Apuka  II 

35. 

Sobolavo 

7. 

Topata-Olyutorskaya 

36. 

Pushchino 

8. 

Tilichiki 

37. 

Sealyachiki 

9. 

Korf 

38. 

Ganaly 

10. 

Ust ' -Lesnaya 

39. 

Kikhchik 

11 . 

Ossora 

40. 

Yelizovo 

12. 

Ust ' -Palana 

41 . 

Nachiki 

13. 

Karaginskiy  ostrov  [island] 

I  42. 

Nachikinskoye  ozaro  [lake] 

14. 

Karaginskiy  ostrov  II 

43. 

Shipunskiy,  ays  [cape] 

15. 

Ust ' -Voyaapolka 

44. 

Kr .achatskaya ,  agro 

16. 

Uka 

45. 

Petropavlovsk 

17. 

Tigil • 

46. 

Petropavlovsk ,  gorod  [city] 

18. 

Ozernoy,  ays  [capa] 

47. 

Petropavlovsk,  gorod  II 

19. 

Ptichiy,  ostrov  [island] 

48. 

Petropavlovsk,  gorod  III 

20. 

Ust ' -Khayryuzovo 

49. 

Apacha 

21. 

Klyuchi 

50. 

Bol ' sheretskiy  sovkhoz 
[state  farm] 

&22. 

Ust ' -Kaachatsk 

51. 

Petropavlovsk,  aayak[ beacon 

W23. 

Afrika,  ays  [capa] 

52. 

Petropavlovsk,  sayak  ji 

24. 

Kozyravskiy  sovkhoz 
[stata  farm] 

53. 

Ust ' -Bol ' sheretsk 

25. 

Kozyravsk 

54. 

Povorotnyy,  ays  [cape] 
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Table  5 


Probability  of  wind  speed  by  gradations  (in  percent  of  the  number  of 
occurrences) . 
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21.5 

145 

6.9 

4.9 

1.8 

0.6 

0.3 

0.06 

VI 1 

27.0 

23.5 

21.0 

13.8 

6.5 

5.2 

1.4 

12 

03 

0.1 

VIII 

25.4 

24.9 

18.7 

13.4 

7.2 

62 

2.4 

1.2 

03 

0.3 

IX 

24  5 

21.4 

15  5 

13.1 

9  5 

6  4 

4.3 

2.7 

1.4 

l.l 

0.1 

X 

14.4 

14.0 

15.1 

16.7 

12.1 

9.8 

8.3 

3.8 

2.8 

2.5 

0.4 

■  0  1 

X! 

7.8 

8.3 

12.5 

152 

13.9 

15.5 

11.3 

7.5 

4.2 

3.1 

0.3 

0.3 

006 

XII 

7.6 

69 

9.4 

148 

155 

17.0 

12.0 

7.1 

5.4 

3  1 

09 

0.2 

0.06 

Year  Toa 

17.6 

15.5 

150 

146 

117 

10.1 

6.6 

3.7 

2.7 

2.0 

04 

0  1 

0.04 

to  ycTt-UtcMi  Ust'-Lesnaya 


I 

11.0 

18  3 

24  3 

166 

99 

8.3 

II 

14.1 

20.3 

229 

167 

86 

7.1 

III 

15.2 

17.7 

22.0 

169 

10  9 

74 

IV 

145 

16.8 

233 

20.3 

10.2 

6.9 

V 

16.3 

20.3 

24.7 

16.1 

9.5 

7.1 

VI 

18.1 

21.7 

234 

150 

99 

69 

VII 

21.1 

20.4 

21.8 

148 

95 

7.2 

VIII 

234 

19.4 

200 

14.5 

9.3 

7  1 

IX 

21.4 

22.0 

22.9 

155 

8.1 

5  2 

X 

142 

19.1 

23.2 

17.7 

10.6 

6  6 

XI 

8.8 

18.1 

23.4 

20  1 

113 

8.2 

XII 

115 

18.8 

21-4 

192 

104 

8.1 

Year  Toa 

15.8 

194 

22.8 

169 

9.9 

72 

4.9 

2.4 

2.2 

1.7 

0.3 

0.05 

0.1 

4.7 

2.5  ‘ 

2.2 

06 

0.3 

5.2 

2.3 

1.4 

0.6 

0.2 

0.1 

0.1 

4.4 

1.8 

1.0 

05 

0.2 

0.1 

3.3 

13 

0.9 

05 

004 

2.8 

1.4 

0.6 

0.2 

0.04 

33 

1.2 

0.4 

03 

3.2 

1.6 

l.l 

0.4 

0.03 

2.5 

1.2 

0.8 

0.3 

0.1 

36 

2.4 

12 

1.0 

0.2 

007 

008 

4.5 

2.1 

1.5 

1.7 

0.3 

004 

4  7 

2.4 

1.8 

1.4 

0.1 

003 

02 

3.9 

1.9 

1.2 

0.8 

0.1 

0  03 

003 

002 

13,  14  K»pirHHc«HH  ocipoa  Karaginskiy  oatrov 


I 

12.9 

15.2 

17.1 

138 

118 

110 

7.6 

5.7 

29 

1.7 

0.2 

008 

II 

12.1 

116 

17.1 

162 

12  5 

10  1 

84 

55 

4  1 

2.1 

0.2 

003 

III 

174 

16  5 

18.0 

15  9 

10.0 

76 

6.6 

3.9 

2.1 

1.6 

0.3 

0.1 

IV 

190 

21  6 

18.3 

17.6 

9.3 

72 

35 

1.8 

12 

0.5 

004 

V 

288 

268 

18.8 

12.5 

5.7 

3.3 

23 

10 

0.5 

0.3 

VI 

24.1 

31  1 

224 

12.6 

5.8 

26 

1.0 

0.3 

006 

VII 

279 

30.9 

19.5 

12.9 

SI 

2.6 

08 

0.3 

VIII 

229 

285 

194 

16  1 

60 

4  4 

1.7 

0.7 

0.2 

0.1 

IX 

18  6 

25  7 

20.2 

14  9 

8.2 

62 

30 

19 

09 

04 

003 

X 

14  9 

20  1 

16.6 

152 

11.2 

88 

69 

4.3 

1.3 

0.6 

0.04 

004 

XI 

13  1 

17.4 

15  6 

14.3 

107 

109 

82 

4  5 

2.2 

3.0 

0.1 

XII 

99 

170 

14  7 

127 

107 

94 

99 

7.6 

.3  7 

3.7 

05 

0  1 

Year  foa 

18.5 

22  2 

18  1 

14  4 

88 

70 

5  0 

3.1 

16 

1.2 

01 

003 

0.03 


0  1 
001 


20  ycTh-Xaftpiosoao  Ust '  -Khayryuzovo 


1 

183 

186 

152 

15  9 

87 

8  5 

4  7 

33 

3  1 

2.9 

0.5 

02 

0  1 

II 

24  8 

166 

146 

13  2 

79 

80 

5  0 

3  6 

3  1 

23 

06 

02 

0  1 

111 

21  H 

1 3  1 

15  0 

14  5 

89 

9  6 

62 

4  2 

24 

22 

0  1 

IV 

18  1 

16  0 

174 

17  5 

96 

10  2 

4  8 

29 

22 

l.l 

0  2 

0  07 

007 

V 

17  2 

179 

19  5 

20  S 

84 

9  | 

3  6 

1  7 

t  4 

07 

03 

VI 

1.3  3 

187 

23  1 

72  4 

99 

8.1 

2  2 

1  1 

07 

04 

VII 

105 

i  nj 

202 

21  4 

93 

7  4 

24 

1  2 

07 

05 

008 

0  03 


82 


Velocity  m/a _ Cunpoctk.  mjcex 


Mccau 
MOnth  | 

1 

0-,  ! 

1 

2-3  | 

1 

4-5  j 
1 

0-7 

' 

1 

8-9 

10-11 

12-13 

1 

14—  15  j 

16-17  | 

1 

18-20 

21-24 

! 

25-28 

i  1  1 

29  -  34  |  35  -  39  | 

1  _  1 

i»40 

|  VIII 

20.9 

204 

19.7 

18.5 

8.7 

6.0 

3.0 

1.5 

0.6 

06 

01 

¥  IX 

21.8 

214 

20.6 

15.8 

7.4 

62 

2.8 

1.6 

1.6 

0.7 

006 

003 

X 

165 

16.7 

189 

17.9 

9.4 

92 

4.7 

2.7 

2.1 

1.7 

0.1 

003 

0.03 

XI 

19  4 

17.9 

17.3 

16.8 

8.2 

90 

4  7 

22 

2.3 

1.7 

03 

0.2 

003 

XII 

18.9 

19  9 

18.1 

13.6 

79 

8.5 

4.8 

34 

2  9 

1.5 

03 

0.07 

008 

Year  Ton 

19  1 

18.1 

183 

174 

8.8 

83 

4.1 

24 

1.9 

l  3 

0.2 

007 

0.04 

• 

21  KauaH  Klyuchi 

1 

337 

187 

13.7 

mg 

5.6 

3.6 

4.8 

1.8 

4.9 

20 

0! 

0  1 

II 

28.5 

183 

155 

11.9 

9.0 

45 

48 

16 

4  2 

1.6 

0.06 

111 

25.8 

21.1 

151 

11.8 

6.8 

3.7 

5  0 

1.6 

5.1 

2.6 

02 

0.2 

IV 

25  9 

254 

18.1 

104 

6.0 

4.3 

3  9 

1 .7 

38 

2.2 

0.2 

0  05 

01 

V 

22.9 

28.4 

20.4 

1 1.3 

64 

2,9 

3.0 

1.5 

2.5 

0.4 

0.2 

0.1 

VI 

22.6 

31.7 

21.4 

11.3 

5.3 

2.4 

2.8 

0.7 

1.5 

0.3 

VII 

27.6 

298 

20.1 

10.5 

4.4 

22 

2.8 

1.0 

14 

0.2 

VIM 

33.8 

28.1 

17.2 

84 

4.2 

2.5 

2.9 

0.9 

14 

0.6 

IX 

35  2 

264 

15.1 

7.8 

3.8 

2.6 

2.5 

0.8 

3.7 

1.5 

04 

0.1 

01 

X 

29  6 

19  8 

134 

98 

53 

4.8 

5.2 

1.7 

5.5 

3.4 

07 

05 

02 

0.1 

XI 

31  2 

19.7 

14  2 

100 

5.2 

3.3 

4.5 

2.6 

6.0 

2.2 

0.4 

0.6 

0.1 

XII 

35.4 

18  7 

13.3 

10  5 

5.9 

4.7 

3.6 

0.7 

3.7 

26 

0.4 

0.4 

0.1 

Year  Poa 

305 

25.1 

17  4 

10.9 

0.0 

24 

2.6 

0.9 

26 

1.2 

02 

0  1 

004 

0.01 

22.  ycTk-KaMsarcx 

Uat  ’-Kamchatsk. 

I 

13.6 

21  0 

14  1 

18  5 

8.7 

102 

4.8 

4  5 

2  1 

18 

04 

0.3 

II 

13  3 

21.5 

162 

189 

8.3 

10  4 

4.0 

4  6 

l.l 

16 

0  08 

0  03 

III 

16.0 

25.5 

15.3 

14.8 

7.6 

9.1 

4.4 

3.2 

1  8 

19 

0.2 

0.2 

003 

IV 

20.4 

28.' 

15.8 

14.7 

7.1 

6.6 

34 

1.9 

11 

0.7 

0.2 

V 

234 

283 

185 

1.5  0 

60 

5.4 

2.1 

0.5 

0.6 

0.2 

003 

VI 

15.2 

23.9 

23.3 

198 

70 

64 

2.9 

1.0 

0  4 

0.08 

VII 

16  8 

27  6 

21.2 

192 

68 

54 

1  8 

08 

0  3 

0.1 

VIII 

22.2 

274 

21.7 

17  2 

4  6 

4  1 

10 

1.2 

0  3 

0.3 

IX 

25.1 

274 

180 

13.6 

4  1 

5.6 

27 

1.6 

0.9 

07 

02 

008 

0  03 

X 

24.3 

27.7 

15.2 

I2.G 

60 

67 

34 

2.3 

09 

0.7 

02 

XI 

172 

27  1 

165 

155 

68 

1  t 

3  7 

23 

1  2 

16 

04 

003 

XII 

12  7. 

275 

15.7 

168 

92 

8  3 

3  7 

28 

1  4 

14 

04 

0.06 

Year  Poa 

184 

262 

17.6 

16.3 

68 

7  1 

32 

2.2 

10 

09 

02 

0.06 

• 

) 

26.  3cco  Esso 

1 

58.9 

287 

7.7 

24 

l.l 

04 

04 

02 

0.1 

0.1 

II 

56.5 

28.8 

8.7 

3  1 

1.6 

03 

0.4 

05 

0.1 

005 

III 

.56  5 

27.2 

10.7 

37 

0.8 

0  6 

0.4 

0.1 

0.05 

IV 

51.1 

26.9 

15  0 

5.3 

1.0 

0  1 

0  4 

0.1 

0  03 

0  1 

V 

44  9 

29  2 

18.2 

6.3 

1.0 

02 

0.1 

0.08 

0  04 

005 

VI 

500 

294 

15  6 

4  1 

0.7 

0.2 

004 

VII 

5.5.7 

267 

13.3 

3.8 

05 

VIII 

580 

259 

11.9 

3.4 

0.6 

0  1 

0.1 

IX 

00.0 

23.9 

11.4 

4.1 

05 

0  04 

008 

X 

57.7 

250 

11.2 

4.5 

1.1 

0.1 

0  3 

0.1 

XI 

584 

26  9 

10  1 

32 

09 

0.3 

0.1 

0  07 

0.04 

XII 

56.3 

293 

9.7 

2.5 

08 

06 

04 

02 

02 

0.04 

Year  r«a 

553 

273 

12.0 

39 

09 

02 

0.2 

0  1 

004 

0.03 

28.  HaaojikCKoe  (o.  Etpuiira)  Nikol’skoye  (Bering  Is) 

! 

117 

7.6 

113 

11.7 

111 

113 

8.5 

86 

5.8 

7.6 

28 

1  0 

07 

03 

II 

12.2 

85 

M.8 

128 

140 

III 

78 

6.5 

52 

65 

16 

1.2 

06 

02 

in 

12.7 

96 

116 

125 

13.3 

10,7 

75 

72 

4.6 

62 

17 

1  3 

1  0 

0  1 

IV 

14  3 

II  0 

14.3 

16  4 

116 

103 

7.4 

59 

4  1 

3.2 

09 

04 

02 

V 

134 

12  5 

18.2 

186 

12.7 

103 

50 

39 

2.2 

2  1 

0.3 

02 

004 

VI 

11.9 

128 

164 

197 

158 

12  0 

5.3 

2.7 

0.9 

05 

0.05 

VII 

14  5 

14.0 

181 

188 

14  8 

100 

4  5 

3.4 

14 

0.5 

VIII 

15  8 

135 

17.8 

19.5 

13  1 

9  7 

5.0 

3.4 

16 

06 

0.05 

IX 

195 

14  6 

156 

16  1 

106 

96 

e\ 

28 

2.1 

2  3 

0.5 

0  1 

0  1 

004 

X 

152 

98 

13.5 

15  8 

127 

10  0 

66 

5.7 

38 

4  6 

16 

04 

02 

0  1 

XI 

15  1 

10.2 

120 

11.0 

105 

113 

79 

67 

5.9 

6.0 

18 

06 

06 

04 

XII 

136 

9.4 

10.8 

128 

119 

9.6 

8.4 

7.1 

6.0 

7.0 

1.4 

l.l 

0  7  0  05 

03 

Year  Toa 

14  1 

II. 1 

145 

155 

12.7 

10.5 

67 

54 

3.6 

3.9 

m 

0.5 

03  • 

0  1 

33.  MaakKOio 

Mil 'kovo 

1 

79  1 

137 

3  1 

22 

l.l 

04 

02 

02 

005 

II 

77  1 

138 

3.7 

29 

l.l 

08 

03 

0.1 

0.2 

III 

632 

193 

9J 

45 

18 

1  I 

05 

0.2 

01 

005 

IV 

446 

28  4 

14  7 

73 

•  27 

10 

08 

02 

0.2 

005 

V 

397 

36  7 

144 

5.9 

1.6 

0.9 

0.3 

0.5 

0.05 

Mccmi 

1 

1 

|  | 

Month 

0-1 

2-3  |  4-5 

_ i _ 

6-7 

8-9 

10-11 

12-13 

14-15 

16-17 

18-  20  21-24 

25-28 

29-34  |  35  -  39  | 

VI 

455 

368 

12.9 

33 

1.0 

0.2 

0.2 

0.1 

VII 

57.0 

33.3 

7.7 

1.3 

0.5 

0.2 

VIII 

58.1 

33.4 

6.2 

1.7 

0.5 

0.05 

0.05 

IX 

60.6 

24.9 

8.3 

3.3 

1.4 

06 

0.4 

0.2 

0.3 

X 

55.8 

22.8 

8.9 

6.1 

3.1 

1.6 

1.0 

0.5 

0.2 

XI 

72.7 

15.9 

63 

3.0 

1.2 

0.3 

0.4 

0.2 

Xll 

75.8 

15.3 

4.3 

2.7 

0.9 

0.4 

0.1 

0.1 

0.3 

0.1 

Year  Toa 

61.0 

24.5 

8.2 

3.7 

1.4 

0.6 

0.3 

0.2 

0.1 

0.02 

41.  Hiimkm  Nachlkl 

I 

61.3 

11.3 

9.1 

6.8 

3.4 

3.0 

2.0 

0.9 

1.1 

1.1 

0.05 

II 

59.1 

14.7 

8.7 

7.7 

3.2 

2.6 

l.l 

0.9 

l.l 

0.7 

0  2 

. 

111 

53.2 

14.8 

10.3 

8.0 

4.6 

2.8 

3.1 

1.3 

1.0 

0.7 

0.05 

0.2 

IV 

43.2 

17.3 

14.2 

10.6 

4.5 

4.2 

3.1 

09 

1.2 

0.6 

0.1 

006 

V 

44.2 

22.1 

15.9 

9.9 

3.3 

2.4 

1.5 

0.5 

0.2 

VI 

45.9 

23.7 

17.2 

9.4 

2.3 

1.2 

0.2 

0.1 

VII 

47  6 

21  8 

17.6 

8.9 

2.3 

12 

0.3 

0.2 

0.05 

VIII 

56.9 

193 

14.0 

7.5 

1.3 

0.7 

0.1 

0.2 

0.05 

IX 

57.4 

19.2 

10.4 

7.2 

3.1 

2.0 

03 

0.3 

0.1 

X 

54.5 

17.5 

11.5 

8.7 

4  2 

2.0 

0.9 

0.3 

0.3 

0.1 

0.05 

XI 

61.5 

158 

9.4 

6.1 

2.2 

28 

1.0 

0.5 

06 

0.06 

XII 

57.2 

13.5 

95. 

7.5 

39 

2.8 

1.2 

1.6 

1.7 

0.8 

0.3 

005 

Year  Ton 

53.5 

17.6 

12.3 

8.2 

3.2 

23 

1.2 

06 

0.6 

04 

004 

• 

004 

51,  52.  nerponaa/iOBCN,  max 

Petropavlovsk, 

mayak 

[ 

27 

G.4 

12.5 

16.0 

m 

16  0 

8.5 

80 

6.6 

59 

2.1 

1.3 

0.7 

0,2 

II 

28 

8.7 

12.0 

16.1 

135 

13.9 

8,5 

8.2 

6.3 

6.4 

2.1 

0.7 

0.6 

0  2 

III 

7.6 

104 

12.4 

139 

9.5 

139 

82 

8.2 

5.7 

5.7 

22 

1.4 

0.7 

0.2 

IV 

III 

162 

16.6 

14.2 

9.6 

10 .5 

5.7 

5.8 

4.1 

4  4 

1.0 

0.5 

03 

0  03 

V 

15  6 

21.7 

19.2 

15.1 

8  1 

8.1 

4.0 

3.7 

2.4 

1.5 

0.4 

0.1 

0.09 

0  03 

VI 

16.5 

266 

230 

18.3 

7.4 

4.7 

15 

1.3 

0.5 

02 

VII 

19.8 

255 

21.0 

14.6 

56 

7.1 

30 

2.0 

0.8 

0.4 

0.08 

0.03 

0.03 

VI 1 1 

16  8 

23.7 

22.3 

14.9 

7.9 

7.0 

2.7 

2.4 

1.2 

1.0 

003 

0.03 

IX 

120 

234 

195 

16.1 

85 

88 

34 

4.1 

1.7 

19 

0.5 

0.03 

0  1 

X 

7.8 

17.1 

15.8 

15.1 

110 

11.9 

5.4 

5.9 

3.9 

4.1 

i.i 

06 

02 

006 

XI 

59 

120 

155 

158 

125 

126 

6.4 

65 

4.0 

58 

1.7 

06 

05 

02 

XII 

2.9 

86 

1 1.0 

16.7 

14.5 

153 

7.7 

6.3 

6.0 

7.0 

1.7 

1.3 

0.7 

0.3 

Vear  r<u 

10.2 

16.7 

157 

156 

10.1 

108 

54 

52 

3.6 

36 

l.l 

06 

0.3 

• 

0.1 

S3.  ycrk-BoabuiepeuK 

Ust '-Bol '  sheretsk: 

| 

17.9 

24  6 

14.9 

11.3 

8.4 

57 

4.7 

3  5 

3.0 

2.9 

1.3 

0.7 

08 

0.1 

0.2 

|  | 

16.9 

24  0 

157 

12.5 

7.4 

73 

46 

33 

31 

3  1 

12 

0.3 

0.5 

007 

m 

156 

18.1 

16.9 

111 

9.6 

8.0 

5.0 

4.5 

'3.4 

5.0 

1.5 

06 

0.5 

02 

IV 

13  0 

208 

16.1 

134 

89 

8.6 

5.5 

4.5 

3.1 

3.9 

1.6 

0  3 

0.2 

006 

V 

12.8 

206 

18.9 

146 

11.8 

8.2 

4  1 

3.3 

2.1 

2.9 

0.4 

02 

0.1 

VI 

17.2 

245 

22.4 

17.0 

7.1 

4.7 

2.7 

2.3 

0.7 

l.l 

0.1 

007 

0.1 

VII 

18  1 

27.2 

22.6 

12.7 

8.4 

5.6 

2.1 

1.7 

0.4 

08 

02 

0.1 

0.06 

VIII 

17.2 

299 

21.1 

14.0 

6.2 

6.2 

2.3 

16 

0.8 

0.6 

0.1 

IX 

14  5 

230 

18.5 

14.1 

8.7 

84 

35 

3.6 

2.4 

2.2 

0.9 

006 

006 

X 

9.4 

16.5 

16.8 

13.8 

9.0 

100 

61 

6.7 

35 

5.3 

1.5 

08 

0.5 

006 

XI 

12.9 

16.1 

15.0 

114 

8.0 

7.9 

6.7 

6.8 

4.7 

6.1 

1.5 

1.6 

1  2 

006 

006 

XII 

15.2 

222 

15  0 

106 

6.7 

66 

5.2 

5.0 

4.0 

64 

1.5 

0.9 

0  6 

0.1 

Year  Ton 

15  0 

223 

17.8 

13.0 

84 

7.2 

4  4 

3.9 

2.6 

3.4 

1.0 

0.5 

0.4 

004 

004 

Velocity,  m/3 _ CuopocTb,  Mlcex 


Mecflu 

Month 

0-1 

2-3 

1  <-5  1 

6—7 

|  8-9 

j  10-11 

12-13  | 

14-15 

16-17 

18-19 

L  20-21 

|  22-24 

25-28 

29  -34  |  35-39  ] 

:  40 

58.  Jlonarxa,  muc  Lopatka,  mys 

1 

5.0 

7.1 

7.9 

11.7 

10.8 

13.0 

9.5 

8.4 

6.4 

6.5 

49 

4.4 

2.1 

1.6 

0.7 

II 

4.1 

7.0 

7.7 

9.3 

9.8 

13.4 

94 

10.2 

7.4 

7.3 

6.3 

4.7 

1.8 

1.4 

0.2 

III 

5.5 

6.5 

7.0 

10.2 

8.5 

12.3 

9.6 

10.1 

7.2 

8.8 

4.7 

4,5 

2.8 

1.7 

0.6 

IV 

4.8 

7.9 

9.1 

11.4 

12.1 

11.8 

9.8 

9.3 

6.8 

5.8 

2.9 

2.9 

1,3 

0.7 

0.4 

V 

4.0 

10.3 

10.4 

14.1 

12.7 

13.3 

111 

8.7 

6.5 

4.5 

1.8 

1.5 

0.9 

0.2 

VI 

7.0 

11.9 

14.2 

15.5 

14.0 

14.8 

9.1 

5.3 

3.5 

2.3 

1.3 

0.8 

0.2 

0.06 

VII 

7.1 

12.4 

15.4 

15.5 

14.9 

14.5 

8.6 

5.1 

3.1 

1.8 

1.1 

0.2 

0.1 

0.03 

VIII 

7.9 

13.7 

14.7 

16.1 

14,1 

14.2 

HI 

5.0 

2.5 

1.4 

1.1 

0.7 

0,3 

IX 

10.3 

1  2.2 

12.8 

16.5 

13.5 

14.2 

H.O 

5.4 

2.7 

1.8 

1.4 

0.9 

0.3 

0.03 

X 

6.9 

8.8 

9.4 

13.2 

13.0 

16.2 

H,3 

8.6 

4.7 

4,8 

2.5 

2.0 

1.2 

0.0 

0.1 

XI 

4.9 

7.0 

8.5 

14.2 

10.7 

I  1.5 

9.7 

9.6 

6.1 

6.0 

3.4 

3.4 

1.7 

l.l 

O.J 

Xll 

5.6 

7.6 

7.4 

11.8 

10.5 

1 3.8 

9.1 

8.6 

7.7 

5.9 

5.3 

3.3 

1.8 

1.4 

0.2 

Year  foj 

6.1 

9.4 

10.4 

13.4 

12.1 

14.0 

9.3 

7.8 

5.3 

4.7 

3.0 

2.4 

1.2 

0.7 

0.2 

Notes:  1.  The  dots  (•)  denote  that  the  probability  of  that  gradation  of  velocity  is  less 

than  0.01%.  2.  Gradations  of  18-20  and  21-24  m/s,  accepted  in  Table  5  for  all  stations, 

for  the  station  Lopatka  mys  are  broken  down  into  three  (18-19,  20-21  and  22-24)  in  con¬ 
nection  with  the  fact  that  the  frequency  of  winds  of  18  and  20  m/ s  at  this  station  is  quite 
great  and  combining  them  in  one  gradation  leads  to  a  distortion  of  the  monthly  and  annual 
variation  of  frequency  of  wind  velocities. 
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Probability  of  wind  by  gradation  at  different  ho-ira  ot  the  flay. 

Table  6  TAB. Ilf  11 A  6 


BEPOHTHOCTb  CKOPOCTEH  BETPA  no  TPAHAUMBM  B  PA3HHHHblE  MACbl 

CyTOK  (°h) 


Month 

=r 

m 

B 

,  m/s 

CkOpOCTb,  J*(CCK 

o 

a 

T 

?, 

1 

£  ' 

1  I 

2> 

CO 

I 

O 

1 

H 

d> 

1 

CM 

t 

<© 

© 

OC  | 

3 

A 

4.  Me«yPH„T  cheffiurnau?. 

i 

i 

9.1 

20.7 

25.9 

17.8 

15.2 

8.1 

1.6 

13 

0.3 

7 

100 

24.9 

300 

11.6 

13.2 

7.1 

1.3 

1.6 

0.3 

13 

9.3 

30.0 

26.3 

15.4 

10.9 

5.2 

1.3 

1.3 

0.3 

19 

12.9 

28.4 

24.8 

15.8 

10.0 

4.5 

1.6 

1.0 

1.0 

n 

1 

7.1 

209 

29.0 

21.3 

12.7 

6.4 

1.8 

04 

04 

7 

8.5 

23.3 

33  6 

18.7 

9.9 

4.6 

1.4 

13 

85 

26  1 

35.0 

162 

7.1 

6.0 

0.7 

0.4 

19 

11.7 

23.0 

31.5 

18  7 

9.5 

4.2 

1.4 

HI 

| 

10  6 

23.6 

23.3 

236 

109 

4.5 

2.9 

03 

0.3 

7 

7.7 

30.0 

295 

16.7 

11.6 

4.2 

0.3 

13 

8.7 

31.0 

260 

21.0 

8.1 

3.9 

0.3 

1.0 

19 

Ml 

28.3 

27.0 

138 

126 

26 

16 

IV 

I 

153 

25.4 

197 

22  6 

110 

2.7 

3.0 

0.3 

7 

13.7 

32.1 

26.1 

14.3 

10.4 

2-7 

0.7 

13 

9.7 

31.7 

25.3 

19  7 

9.7 

3.0 

0.3 

03 

0.3 

19 

14.7 

30.5 

264 

160 

7.3 

4.0 

07 

0.7 

V 

1 

25.8 

31.1 

19.0 

15  8 

5.2 

•1.9 

0.3 

06 

0.3 

7 

17.5 

'  35.6 

24.3 

13.3 

84 

0.6 

03 

13 

14.2 

39.0 

23.5 

16.0 

5  5 

1.2 

0.3 

03 

19 

23.6 

35.8 

25.2 

100 

4.2 

06 

0.3 

0.3 

V! 

1 

23.6 

40.4 

20.3 

10.0 

4.0 

1.7 

7 

21.7 

36.3 

25.3 

10.7 

5.0 

1.0 

13 

9.7 

40.0 

29.4 

9.7 

6.3 

4.6 

0.3 

19 

17.7 

36.3 

26.8 

9.3 

6.3 

33 

0.3 

_  •• 

VII 

1 

266 

354 

19.5 

10.5 

5.5 

1.9 

0.6 

7 

22.4 

35.0 

24.1 

III 

45 

23 

03 

0.3 

13 

11.4 

35.7 

30.5 

14.0 

4.9 

2.9 

0.6 

19 

22.0 

36.5 

23.0 

9.4 

6.8 

2.3 

VIII 

1 

25.2 

28.8 

24.0 

13.9 

6.5 

1.6 

7 

20.8 

36.0 

26.6 

II. 1 

4.2 

1.0 

0.3 

13 

8.4 

37.9 

34.3 

13.0 

45 

1.9 

19 

22.5 

34.3 

25.5 

10.6 

4.9 

1.9 

0.3 

IX 

1 

165 

34.5 

24.8 

12.1 

10.8 

0.7 

03 

0.3 

7 

12.7 

38.0 

32.0 

10.0 

5.3 

2.0 

13 

8.3 

36.0 

32.4 

12.7 

7.0 

3.6 

19 

24.7 

40.0 

17.6 

9.0 

7.0 

1.7 

X 

1 

12.1 

31.5 

23.0 

20.2 

108 

1.8 

0.3 

0.3 

7 

10.2 

382 

30.4 

13.2 

5.9 

1.8 

03 

13 

10  5 

393 

296 

13.2 

so 

1.8 

0.6 

19 

11.1 

40.8 

24.3 

14.6 

5.9 

2.4 

0.6 

0.3 

X! 

1 

9.7 

262 

23.1 

24.0 

11.2 

4  9 

0.9 

7 

6.1 

31.5 

29.4 

15.2 

13.3 

3.6 

06 

0.3 

13 

7.6 

35.7 

28.2 

13.9 

82 

6.1 

0.3 

19 

9.4 

33.6 

27.0 

16.1 

9.7 

3.3 

0.6 

0.3 

XII 

1 

69 

27.0 

27.0 

22.1 

93 

5.3 

1.5 

0.9 

7 

7.0 

30.5 

29.7 

16.1- 

108 

4.1 

1.8 

13 

5.3 

31  4 

36.0 

14  0 

88 

2.1 

1.5 

0.6 

0.3 

19 

10.0 

32.3 

30.1 

15.2 

8.5 

2.4 

0.9 

0.3 

0.3 

Tear  r  oa 

| 

15.6 

28.8 

23.2 

18  0 

9.4 

3.4 

to 

0.3 

02 

0.03 

7 

13.1 

32.8 

283 

13.5 

8.6 

2.9 

0.6 

0.2 

005 

13 

92 

345 

29.7 

149 

7.2 

35 

0.5 

0.3 

0.2 

19 

16.1 

334 

25.8 

132 

7.7 

28 

0.7 

0.2 

0.1 
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9  Kop$  Korf 


I  I  10.5  16.9  216 

7  11.7  21  4  26.6 

13  8.2  16.9  29.3 

19  9.0  16.2  2 7.7 

H  I  6  8  16,8  28  5 

7  4.9  18  0  34  4 

13  4.4  13.1  40.3 

19  7.1  18  0  36  2 

III  1  16.7  21.9  28.8 

7  12.6  23.1  33  0 

13  9.7  20.4  34  7 

19  14.4  23.9  32.2 

IV  1  22.2  30.3  24  0 

7  17.3  33.0  29.9 

13  14.6  30.4  32  0 

19  17.0  31.6  300 

V  I  35.2  34  6  19.8 

7  32.4  37.8  18.3 

13  22.4  40.5  24.3 

19  29  8  38  5  23  2 

VI  1  39  5  41.7  119 

7  389  43.8  12.6 

13  7.4  489  31  8 

19  14  8  486  292 

VII  I  420  40  2  9.7 

7.  40  9  40  8  11.8 

13  9.7  519  29  7 

19  15.7  45.4  29.6 

VIII  I  380  37.5  15  0 

7  32.4  426  17.8 

13  13.3  46.6  268 

19  18  0  48.1  22  8 

IX  1  30.7  33.6  19.6 

7  28.1  36.9  21.2 

13  15  5  40.7  24.3 

19  23.8  36.7  25  0 

X  I  14.3  30.9  24  9 

7  13.6  300  328 

13  11.3  26.4  300 

19  18.2  29,2  27.4 

XI  1  8.9  20.4  27.0 

7  6  2  22  2  32.3 

13  7.9  17.9  28.4 

19  8.1  23  0  28.4 

XII  1  10.0  14  8  25.7 

7  6.0  182  30.4 

13  7.2  13.7  30.6 

19  7.0  17.9  34.2 

Tear  Ton  I  23  2  28.5  21.2 

7  20  6  30.8  249 

13  11.0  30,9  29  9 

19  15.4  31.7  28,7 


286 

14.5 

5.7 

1.0 

1.2 

228 

89 

6.4 

1.5 

0.7 

26.3 

12.9 

52 

1.0 

0.2 

29.8 

102 

5.2 

1.7 

02 

30.0 

13.6 

2.4 

1.4 

0.5 

27.6 

11.2 

3.6 

0.3 

27.5 

10.6 

3.6 

0.5 

24.8 

9.5 

3.8 

0.3 

0.3 

18  7 

8.7 

4  2 

1.0 

17.6 

9.7 

2.5 

0.7 

02 

20.4 

11.9 

2.2 

05 

0.2 

20.2 

6.7 

1.7 

0.7 

02 

14.6 

64 

2.3 

0.2 

13.9 

3.6 

1.8 

0.5 

15.1 

4.6 

2.6 

05 

0.2 

159 

4.4 

0.5 

03 

0.3 

83 

1.9 

0.2 

8.1 

3.2 

0.2 

93 

3.0 

0.5 

6.7 

1.8 

6  2 

0.7 

45 

02 

9.8 

19 

0.2 

6.7 

0.7 

- 

•6.7 

1.4 

53 

0.7 

05 

62 

2.5 

81 

1.2 

7.2 

2.3 

6.2 

0.5 

0.5 

10.8 

2.3 

0.2 

9.7 

0.9 

0.5 

11.4 

33 

1.4 

95 

3.1 

1.2 

11.6 

6.2 

1.2 

0.5 

10.2 

3.8 

0.5 

19.8 

69 

2.8 

0.2 

0.2 

15.2 

5.1 

2.8 

0.5 

21.4 

79 

2.3 

0.7 

15.9 

65 

2.3 

0.2 

0.3 

28.0 

1 1.9 

3.1 

0.2 

0.5 

26.2 

10.0 

2.6 

03 

0.2 

294 

11.9 

3.6 

0.5 

0.2 

0.2 

23.9 

12.7 

3.4 

0.2- 

0.3 

306 

15.1 

2.8 

0.5 

0.5 

281 

13.2 

3.2 

0.5 

0.2 

0.2 

30  2 

125 

4.4 

1.2 

0.2 

274 

9.6 

2.3 

1.6 

17.3 

7.1 

2.2 

0.3 

0.2 

0.02 

15.2 

5.7 

2.3 

0.3 

0.1 

0.1 

18.0 

7.3 

2.5 

0.4 

0.1 

0.04 

16.4 

5.6 

1.6 

0.4 

0.1 

004 

10.  ycTh-JItcHia  Ust'-Lesnaya 


1 

10.1 

42.7 

26.9 

123 

6.0 

1.8 

0.2 

7 

11.4 

414 

272 

132 

4.3 

1.8 

0.5 

13 

11.7 

415 

260 

14  3 

45 

1.8 

19 

'0.6 

44.8 

25.8 

12.8 

3.9 

1.4 

05 

02 

0.2 
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Month 

a 

at 

u 

6> 

s 

Hour 

3 

u 

« 

IT 

7 

o 

1 

o> 

1 

<£> 

10-13 

9. 

\ 

30 

-r 

J. 

CN 

X 

M 

1 

IN 

29-34 

c*> 

c? 

1 

»o 

o 

n> 

ii 

1 

13.7 

453 

24.1 

11.0 

S3 

03 

03 

7 

12.9 

47.6 

24.7 

100 

3.5 

1.1 

0  2 

13 

14.9 

37.2 

26.2 

14.5 

60 

1.0 

0.2 

19 

14.8 

42.7 

26.2 

116 

3.9 

0.5 

0.3 

in 

1 

16.3 

43.4 

25.4 

10.9 

3.2 

0.3 

02 

0.3 

7 

143 

423 

30.3 

9.0 

2.3 

15 

0.1 

0.2 

13 

13.0 

33.2 

28.8 

18.5 

5.9 

06 

19 

17  0 

398 

26.9 

11.9 

3.7 

0  1 

05 

0.1 

IV 

1 

188 

43.2 

26.0 

9.4 

1.6 

05 

03 

02 

7 

16.0 

44.7 

27.0 

8.9 

2.7 

05 

02 

13 

7.6 

32.3 

39.8 

15.0 

4.5 

0.6 

0.2 

19 

157 

40.9 

286 

115 

25 

06 

02 

V 

1 

278 

44  2 

17.5 

82 

1.8 

03 

0.2 

7 

198 

47.0 

22  1 

88 

1.7 

0.6 

13 

4  3 

412 

34.5 

162 

3.3 

0.5 

19 

13  3 

47.1 

283 

86 

2.2 

0.5 

VI 

1 

31  8 

42.7 

18  1 

6.3 

08 

0.3 

7 

21.6 

47.3 

222 

7.6 

l.l 

0.2 

13 

38 

42.5 

332 

15.1 

5.1 

03 

19 

15.4 

480 

257 

99 

0.8 

02 

VI! 

1 

34.6 

41.0 

167 

6.2 

1.2 

0.3 

7 

23.0 

44  8 

240 

6.3 

15 

0.4 

13 

69 

39.4 

31.7 

19  2 

2.4 

0.4 

19 

19.5 

436 

249 

103 

1.6 

0.1 

VIII 

1 

34  0 

38.5 

17.2 

7.6 

2.4 

0.3 

7 

26.2 

422 

21.4 

7.8 

2.1 

03. 

13 

7.5 

390 

32.0 

(6.3 

43 

0.9 

• 

•  19 

259 

380 

246 

90 

2.0 

04 

0  1 

IX 

1 

29.6 

44.8 

173 

6  7 

1  2 

02 

0.2 

7 

22.6 

46.0 

24.1 

5.2 

13 

06 

0.2 

13 

62 

43.8 

315 

14.4 

38 

0.3 

19 

27.2 

444 

21.4 

4.7 

1.8 

05 

X 

I 

149 

43.5 

268 

103 

3  1 

0.9 

0.3 

0.2 

7 

152 

44.4 

288 

8.7 

2.0 

06 

03 

13 

9.5 

38.6 

333 

12.1 

4.9 

1.3 

0.1 

02 

19 

17.6 

42.7 

24  3 

9.7 

4.4 

1.0 

0.1 

0.1 

0  1 

XI 

1 

100 

390 

308 

148 

34 

17 

03 

7 

90 

41.1 

333 

11.1 

3.6 

1.3 

04 

0.2 

13 

8.2 

39.8 

32.4 

13.3 

4.0 

2.0 

0.3 

19 

8.0 

464 

28.6 

11.4 

38 

1.8 

XII 

1 

10.7 

40.2 

31.8 

11.1 

4.6 

1.2 

• 

0.1 

03 

7 

109 

42.8 

268 

14.1 

35 

1.5 

0.1 

03 

13 

113 

39.4 

290 

13.9 

4.3 

18 

0.3 

19 

13.2 
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6.1 

1.3 

0.3 

0  1 

0.3 

VI 

1 

28.4 

46.4 

16.4 

6.3 

2.3 

0.2 

7 

23.3 

47.1 

20.0 

7.2 

2.4 

13 

5.1 

52.5 

36.2 

4.6 

1.2 

0.4 

19 

1 

9.1 

52.3 

30.4 

67 

1.5 
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36.3 

339 

13.9 

12.2 

3  1 

0.5 

0.1 

0.1 

7 

23.6 

42.2 
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3  1 

0.5 

0.1 

0.1 

13 

8.0 

59.0 

225 

7.7 

2.2 

0.4 

0.1 

19 

1 

11.1 

51.0 

25.0 

94 

3.1 

0.4 
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34.9 

22.5 
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4  4 

1.2 

7 

17.1 

41.5 

23.6 

13.0 

4.0 

0.8 

0.1 

13 

93 
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21.9 

7.5 

2.7 
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19 

1 

14.8 

50.5 

23.1 

7.4 

3.5 

06 

0.1 

0.1 

IX 

14.2 

37.5 

26.0 

12.2 

7.2 

20 

07 

0.1 
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10.3 

38.1 

28.9 

15.7 

5.2 

1.6 

0.1 

0.1 

13 

8.7 

52.7 

21.0 

9.7 

5.1 

2.3 

04 

0.2 
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1 

14.9 

42.7 

22.4 
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58 

19 

0.7 
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X 

53 
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90 
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12 

0.8 

04 

7 

6.4 

31.8 

304 

17.2 

84 

3.2 

1.7 

05 
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13 

70 
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23.0 
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32.7 

22.6 
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05 
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39 

28.9 
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185 
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6.1 
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04 

04 
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07 
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05 

0.1 
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16.4 

32.4 

246 
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7.2 

1.8 

12 

0.4 

05 
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24 
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69 

1.8 
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07 

02 

13 
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03 

0  1 
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27.8 

18  5 
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0.5 

03 
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38.0 
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147 
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4.9 

14.1 

23.1 
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4.0 
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11 

u 

5.0 
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14.1 
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43 

23 

16 

0.3 
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44 

22 
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0.7 
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15.6 
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17.1 
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62 

19 

IT 

02 

7 
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207 
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14.5 

38 

1.3 

1  5 

04 

13 

40 

12.7 

20.3 

245 

17.2 

14.1 

3  7 

24 

12 

19 

46 
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17.7 

22.8 

188 
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46 

16 

12 

02 
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l 

5.8 

149 

17.4 

21.3 

16.3 

138 

54 

22 

2.0 

09 

7 

4  9 
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45 

32 
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03 

18 
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17.2 
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03 
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04 

7 
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24.9 
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10.0 
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15 
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13 

39 
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8.7 

3.1 

1.1 

05 

0.7 
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4.5 

149 
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70 
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1.1 

04 

04 
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1 

5.2 
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21.8 

16.4 

7.4 

18 

1.4 

0.3 

7 

49 

20.6 
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14.5 

4.7 

1.3 

1.3 

13 

1.8 

21  4 

27.7 

24  8 

15.9 

58 

1.7 

08 

01 

19 

4  3 

21  4 

27.0 

24.1 

138 

7.4 

13 

0.3 

0.4 

VI 

1 

9.7 

26.1 
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7.7 

35 

12 

01 

0.1 

7 

7.2 

26,1 

29.9 
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9.9 

2.9 

08 

0.1 

13 

48 

250 

30.4 

259 

9.4 

3.7 

0.4 

03 

0.1 

19 

60 

27.4 

295 

23.1 

8.6 

4  4 

0.7 

0.3 

VII 

1 

97 

296 

27,7 

207 

8.8 

2.5 

0.6 

0.3 

0.1 

7 

7.9 

28.0 

31.5 

21  2 

76 

3.4 

03 

0.1 

13 

4.5 

26  8 

31.6 
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85 

2.6 

0.4 

01 

19 
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266 
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29.5 
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249 
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0.7 

0.4 

13 

40 
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7.7 
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08 

19 
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21.2 

7.5 
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0.5 

0.4 

IX 

1 
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28.8 

21.5 

7.8 

36 

0  7 

0.7 

7 

10.9 
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207 

8.3 

2.3 

12 

0.3 

13 

6.4 

25.6 

29.4 
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85 

3.9 

09 

01 

19 

10.6 

25.0 

31.5 

20.9 

79 

3.0 

07 

0.3 

0.1 

X 

1 

7.5 
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26  8 

223 

130 

7  0 

30 

16 

06 

7 

8.3 

18.9 

26.2 

23  6 

135 

6.1 

14 

13 

04 

03 

13 

4.2 

17,0 
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28.1 

14  6 

7.1 

22 

0.5 

0.6 

0.1 

19 

'8 
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26.4 

23  7 

11.6 

72 

22 

16 
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0  1 

XI 

1 

48 

16  1 

24  9 

23.2 

13.6 

10.3 

38 

24 

06 

03 

7 

5.4 

16.7 

254 

21.2 

15.3 

9.6 

2.7 

2.0 

1.4 

03 

13 

3.4 

13  5 

236 

26.4 

168 
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01 

19 
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14 
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4  4 
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1  1 

03 

13 

4.1 

14  8 

24.1 

239 

14  8 

12.2 
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0  1 

19 

69 

14  2 

23.0 
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11.5 

28 

1.8 

14 
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1 

7.5 

20.0 

24  4 

220 

13.1 

7.8 

28 

14 

0.8 

02 

7 

64 

202 

25.6 

23.0 

13  0 

73 

2  4 

12 

07 

0.2 

13 

4.3 

195 

25.6 

246 

13.5 

80 

26 

1.1 

07 

0  1 

19 

65 

197 

26.1 

210 

130 

7.3 

24 
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07 
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B  h  a  a  p  b 

Jan 

0-1 

04 

08 

1.4 

2.7 

2.3 

1.9 

08 

2—5 

55 

40 

2.0 

4.8 

4.7 

10 

1.3 

2.7 

r.-9 

5.3 

5.0 

1.9 

47 

46 

0.6 

2.2 

2.5 

10-13 

25 

40 

22 

25 

1.4 

0.9 

1.0 

07 

14  — 17 

1.5 

5.2 

16 

1.6 

0.2 

06 

1.1 

05 

18—20 

08 

30 

0.8 

09 

008 

0.3 

02 

0.08 

21-24 

0.2 

06 

01 

04 

008 

25-28 

04 

0.3 

0.5 

008 

29—34 

0.4 

0.08 

Oeipi.n 

Feb 

0-1 

1.2 

1  9 

0.7 

0.8 

31 

03 

o.y 

2-5 

46 

2.8 

1.5 

49 

45 

08 

15 

25 

6-9 

6.5 

57 

3.2 

6.1 

5.0 

09 

1.5 

34 

10-13 

28 

5G 

43 

2.8 

11 

0.4 

07 

i.i 

U— 17 

10 

54 

2.1 

0.3 

0.08 

02 

05 

0.2 

18-20 

0.3 

2.7 

1.8 

03 

008 

0  1 

21-24 

01 

08 

0.07 

0.07 

0.1 

02 

23-28 

0  1 

29-34 

01 

35—39 

0.1 

* 

M  a  pr 

Mar 

0-1 

22 

04 

0.6 

2.6 

27 

04 

0.2 

12 

2—5 

2.8 

20 

1.9 

6.7 

65 

13 

36 

34 

6-9 

2.7 

3.9 

2.8 

5.9 

4.0 

0.9 

39 

2.3 

10- 

-13 

2.9 

52 

28 

25 

1.5 

06 

2.2 

I.I 

14-17 

0.8 

36 

2.8 

1.5 

0.5 

02 

II 

02 

18-20 

0.08 

11 

1.1 

0.8 

0.2 

008 

0.3 

0.08 

21-24 

008 

03 

0.5 

0.3 

25-28 

0.2 

0  1 

29- 

-34 

02 

A  n  pea  b 

Apr 

0-1 

2.4 

2.0 

1.3 

1.9 

04 

18 

3.5 

2-5 

5.1 

29 

3.2 

5.7 

48 

1.3 

2.3 

4.5 

6—9 

3.4 

3.8 

3.7 

4  4 

2.7 

I.I 

3.1 

2.2 

10-13 

18 

4.8 

4.7 

2  3 

11 

08 

17 

1.0 

14-17 

0.9 

24 

3.0 

20 

03 

0.2 

0.6 

0.2 

18  —  20 

03 

04 

0.2 

1.8 

008 

02 

008 

21-24 

0.08 

008 

0.08 

0.7 

0.2 

0.1 

25-28 

008 

0.2 

29-34 

0.08 

35-39 

Mi* 

May 

0-1 

4.4 

09 

2.1 

2.9 

0.3 

32 

64 

2-5 

5.7 

24 

23 

5.7 

3.2 

10 

53 

96 

6-9 

39 

27 

3.0 

56 

I.I 

08 

33 

26 

10-13 

1.0 

1.6 

15 

3.7 

05 

10 

3.5 

10 

14-17 

0.08 

0.8 

0.5 

2.5 

02 

06 

10 

0.2 

18-20 

0.1 

0.4 

02 

008 

03 

21-24 

,0.2 

25-28 

0.2 

008 

006 

29-34 

0.08 

0.08 
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0— ! 

1.8 

03 

0.4 

5.3 

35 

0.6 

1.2 

5.1 

2-5 

3.9 

11 

0.7 

7.3 

44 

2.0 

7.8 

11.0 

6-9 

10-13 

1.2 

008 

03 

1.0 

0.2 

9.3 

4.1 

39 

14 

14 

1.7 

5.5 

2.2 

2.8 

0.2 

14-17 

008 

008 

2.3 

0.7 

0.5 

1.5 

0.2 

18-20 

1.0 

03 

05 

0.9 

21-24 

008 

0.08 
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Jul 
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1.7 

03 
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4  1 

5.4 

5.1 

2-5 

3.9 

07 

09 

9.0 

4.1 

2.7 

6.7 

7.7 

6-9 

08 

02 

0.9 

96 

22 

2.5 

5.7 

2.3 

10-13 

03 

0.2 

0.5 

42 

12 

1.2 

34 

0.2 

14-17 

008 

1.9 

02 

0.6 

2.5 

0.08 

18-20 

0.6 

0.2 

06 

10 

21  —  24 

008 

01 

25-28 

0.2 

29-34 

' 

A  s  r  y  c  T 

Aug 

0-1 

2.6 

04 

22- 

1.4 

40 

0.6 

40 

40 

2-5 

4  1 

13 

1.7 

68 

39 

19 

e: 

8  J 

6-9 

36 

1  2 

1.2 

62 

1  9 

3.3 

66 

3.5 

10-13 

1.5 

0  5 

0.08 

2.8 

02 

2.0 

4  3 

0  8 

14-17 

06 

02 

06 

02 

07 

2.3 

04 

18-20 

008 

04 

008 

05 

05 

21-24 

02 

CeiTiOpb 

Sep 

0-1 

1,6 

03 

06 

38 

3.1 

2.3 

15 

2.3 

2-5 

3.2 

18 

20 

94 

63 

33 

63 

4.9 

6-9 

33 

17 

1.6 

7.0 

2.3 

2.5 

5.6 

2.6 

10-13 

1.3 

04 

0.4 

3.3 

1.0 

11 

2.1 

\3 

14-17 

1.6 

0.3 

02 

16 

0.3 

06 

2.0 

10 

18-20 

05 

0.7 

0.1 

008 

0.6 

21-24 

0.08 

25-28 

0.08 

29-34 

O  *T  «4 P  b 

Oct 

0-1 

0.4 

04 

12 

3.0 

2.1  ’ 

08 

18 

13 

2-5 

3.0 

27 

5.1 

10.9 

79 

23 

29 

26 

6-9 

32 

4.9 

3.6 

5.4 

2.9 

1.4 

2.7 

2.7 

10-13 

26 

38 

23 

18 

1.0 

0.6 

1.6 

1.7 

14-17 

08 

1.6 

0.6 

09 

0.3 

04 

1.0 

1.3 

18-20 

0.3 

04 

007 

0.4 

0.1 

0.07 

02 

0.4 

21-24 

0.07 

0.07 

007 

0.1 

0.07 

25-28 

008 

008 

29-34 
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35 
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36 
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1.0 

1.9 

21-24 
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29-34 
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0.08 
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Nov 

09 

2.5 

24 

2.1 

102 

7.4 

2.6 

7.9 

40 

2.3 

30 

1.4 

2.0 

19 

04 

0.4 

06 

0.4 

03 

008 

03 

08 

02 

08 

19 

2.0 

12 

13 

1.1 

02 

0.9 

09 

02 

03 

0.07 

0.08 

04 
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0-1 

10 

0.9 

2.6 

1.7 

08 

0.3 

2-5 

4.7 

3.9 

2.2 

84 

67 

1.0 

13 

20 

6-9 

6.3 

5.9 

2.1 

86 

43 

0.7 

06 

2  0 

10-13 

3.3 

43 

1.7 

43 

1.3 

0.3 

0.6 

I.l 

14— 17 

1.0 

5.5 

1.4 

06 

0.3 

0.2 

0.2 

02 

18-20 

0.4 

1.8 

0.5 

0.5 

0.07 

0.1 

01 

21-24 

0  1 

0.5 

0.2 

06 

25-28 

0.07 

0.07 

007 

29-34 

0.08 

0.2 

0.08 

9 

.  Kop<t> 

Korf 

ft  h  b  a  p  b 

Jan 

0-1 

4.2 

0.1 

0.9 

0.7 

0.8 

3.2 

2-5 

77 

2.2 

2.2 

08 

02 

02 

1.0 

3.5 

6-9 

15.1 

2.9 

1.9 

1.8 

0.4 

0.2 

0  1 

3,9 

10- 13 

15.5 

3.9 

1.9 

1.8 

0.4 

02 

0.2 

2.9 

14-17 

5.9 

1.6 

15 

0.9 

0.2 

01 

1.4 

18-20 

.2  7 

06 

08 

0.9 

0.2 

01 

04 

21-24 

0.7 

0.1 

0.2 

0.1 

02 

25-28 

02. 

005 

005 

01 

0.1 

29-34 

0.1 

Oeipi.Tii 

Feb 

0-1 

2.2 

0.5 

1.2 

19 

2-5 

7.0 

2.2 

1.3 

0.8 

0.5 

0.1 

0.5 

4  1 

6-9 

206 

4.7 

1.6 

1.2 

02 

0  1 
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1.1 

12 

3.1 

3.1 

29 

1.7 

10-13 

7.5 

43 

04 

008 

0.3 

10 

1.1 

1.0 

14-17 

2.4 

1.5 

008 

0.04 

0  1 

0.5 

05 

05 

18-20 

0.3 

02 

0.04 

0.1 

21-24 

004 

25-28 

004 

29-34 

H  o  n  6  p  b 

Nov 

0-1 

15 

31 

2.8 

1.0 

35 

0.3 

06 

03 

2-5 

33 

10.7 

55 

34 

5.1 

2.0 

1.8 

12 

6-9 

66 

83 

2.1 

0.4 

1.8 

24 

21 

13 

10-13 

8.2 

6.8 

0.7 

0  4 

0.3 

12 

0.8 

0.7 

14-17 

3.5 

22 

0.3 

006 

0.04 

804 

01 

0.1 

18-20 

16 

0.8 

0.1 

004 

0.1 

ai 

0.1 

03. 

21-24  0  04 

004 

0.04 

105 


CKOfKKTfc,  i 

.*  ft*K 

m 

m 

B 

E 

K>8 

SE 

I  ? 

|  103 

1  cu 

1  3 

1  _  V 

1  <’3 

1  NU 

Velocity 

m/s 

jl  c  k  a  6  p  b 

Dec 

0-1 

04 

28 

34 

1.3 

15 

02 

03 

2-5 

2.3 

111 

7.7 

39 

39 

11 

1.0 

07 

ii — 9 

64 

90 

3.1 

1.1 

16 

10 

05 

0.7 

l*-!3 

7.8 

87 

1.1 

02 

0.2 

07 

0.5 

01 

14—  17 

4.9 

5.0 

0.5 

02 

0.1 

04 

0.1 

0  1 

18  —  20 

1.6 

1.7 

0.2 

003 

0.08 

0.1 

21-24 

02 

0.1 

02 

003 

25-28 

003 

003 

003 

29-34 

003 

0.05 

003 

003 

20.  Vcrk-XaUptiuoM  Vat  ’-Khayryuiovo 

51  ii  a  a  p  b 

Jan 

0-1 

2.2 

34 

1.7 

7.2 

2.9 

03 

0.6 

2-3 

27 

60 

3.0 

140 

6.3 

1.2 

0.5 

O.l 

6-9 

50 

76 

2.3 

2.9 

3.7 

2.0 

0.7 

04 

10—  13 

3.1 

5.2 

12 

0.4 

18 

1.0 

04 

01 

14-17 

20 

27 

0.9 

0.2 

0.3 

0.2 

003 

01 

18-20 

10 

1.2 

03 

02 

0.06 

0.1 

005 

21-24 

02 

02 

005 

003 

003 

25-28 

0.1 

005 

003 

29-34 

0.1 

35-39 

>40 

003 

0  e  H  p  a  Ji  b 

Feb 

0-1 

4.7 

34 

2.3 

7.6 

49 

l.l 

0.6 

02 

2-3 

4.3 

6.1 

2.9 

93 

6.1 

1.5 

04 

05 

6-9 

59 

76 

1.7 

1.8 

2.0 

1.4 

02 

0.6 

10-13 

49 

53 

l.l 

0.4 

0.6 

0.5 

0.2 

14-17 

28 

26 

0.7 

0.2 

0.1 

03 

003 

18-20 

08 

09 

0.4 

0.2 

004 

21-24 

02 

0.3 

005 

003 

0.03 

25-28 

003 

005 

008 

29-34 

0.08 

M  *  p  T 

Kar 

0-1 

4.5 

2.8 

1.4 

6.4 

36 

14 

08 

0.9 

2-5 

54 

48 

1.8 

7.4 

60 

25 

l.l 

l.l 

6-9 

65 

6.2 

2.4 

1.6 

2.7 

2.7 

0.6 

0.6 

10-13 

49 

49 

2.0 

04 

1.5 

17 

02 

0.2 

14-17 

25 

1.8 

10 

0.2 

0.3 

0.7 

0.07 

005 

16-20 

0.9 

06 

0.1 

003 

0.2 

03 

0.04 

007 

21-24 

0.08 

003 

25-28 

v 

29-34 

35-39 

>40 

A  n  p  t  .i  h 

Apt 

0-1 

35 

4  1 

1.1 

3.7 

2.6 

1.4 

1.3 

0.4 

2-5 

66 

5  1 

2.4 

5.1 

5.4 

3.7 

2.5 

26 

6-9 

80 

5  7 

2.3 

1.5 

32 

37 

1.6 

1.0 

10-13 

4.1 

42 

1.1 

0.4 

1.7 

2.4 

0.7 

0.4 

14-17 

1.1 

09 

06 

0.2 

0.9 

1.0 

05 

0.1 

18-20 

02 

02 

01 

0.07 

0.2 

02 

0.07 

0.08 

21-24 

004 

003 

003 

0.1 

25-28 

003 

004 

29-34 

003 

0.04 

106 


CxopoCTh, 

M  CiK 

C 

CB 

B 

JOB 

K) 

103 

1 

1  3 

C3 

N 

1  NE 

E 

SE 

S 

sw 

1  w 

NW 

Veloc ity 

»/• 

M  i  ft 

May 

0-1 

4.0 

1.5 

2.9 

1.6 

2.8 

1.4 

1.0 

20 

2-5 

10.2 

4.2 

2.0 

2.9 

4.2 

46 

3.3 

60 

6-9 

9.1 

3.7 

1.9 

09 

33 

4  4 

19 

38 

10-13 

4.9 

1.6 

09 

0.3 

1.6 

2,2 

0.5 

07 

14— 17 

0.7 

0.3 

0.4 

0.08 

0.5 

09 

0  1 

0  1 

18-20 

0.2 

0.08 

0.2 

008 

0.1 

003 

21-24 

0.03 

H  »H  k 

Jun 

0-1 

3.2 

1.3 

0.6 

1.1 

2.5 

2.4 

0.6 

1.6 

2-5 

9.2 

2.0 

1.6 

2.4 

6.8 

6.9 

4.1 

88 

6-9 

9.8 

0.9 

1.2 

0.5 

43 

6.6 

3.2 

5.7 

10-13 

3.2 

0.5 

0.3 

007 

1.6 

3.1 

0.9 

08 

14-17 

0.2 

0.1 

0.1 

0.03 

0.3 

1.0 

0.1 

18-20 

21-24 

003 

003 

0.2 

0.1 

005 

Hioak  jul 


0- 

■1 

44 

0.9 

1.5 

29 

2.5 

19 

1.2 

32 

2- 

■5 

88 

1.4 

1.2 

2.6 

5.9 

6.6 

4.0 

80 

6- 

•9 

7.9 

0.9 

0.6 

0.6 

49 

8.8 

3.3 

3.7 

10- 

13 

2.5 

0.2 

0.1 

0.07 

2.2 

3.6 

0.7 

0.4 

14- 

•17 

0.5 

003 

'  0.03 

0.4 

09 

18- 

20 

0.07 

0.03 

0.1 

0.3 

21- 

■24 

, 

0.03 

0.05 

Aarycr 

Aug 

0- 

1 

5.6 

19 

1.7 

3.5 

2.4 

19 

1.7 

22 

2- 

5 

103 

2.4 

1.5 

4.8 

4.9 

51 

4.1 

7.0 

6- 

9 

73 

1.9 

0.8 

1.1 

5.1 

6.8 

2.0 

2.2 

10- 

13 

2.0 

0.6 

03 

0.2 

1.9 

3.4 

03 

03 

14- 

17 

03 

0.07 

0.07 

0.7 

0.9 

005 

0.05 

18- 

20 

0.1 

03 

0.3 

0.03 

21- 

24 

0.05 

0.05 

0.03 

CeiTiCpk  Sep 


0-1 

6.1 

26 

1.6 

5.0 

2.0 

1.3 

18 

1.4 

2-5 

53 

39 

3.2 

10.0 

7.1  ' 

44 

29 

42 

6-9 

4.9 

2.7 

1.6 

1.7 

43 

4.3 

1.6 

2.1 

10-13 

19 

0.8 

0.6 

0.7 

19 

2.1 

0.8 

0.3 

14-17 

03 

02 

0.3 

02 

09 

1.0 

02 

0.06 

18-20 

0.03 

0.03 

0.05 

02 

03 

0.08 

21-24 

003 

0.03 

25-28 

0.03 

29-34 

35-39 

O«T*0pk 

Oct 

0-1 

2.0 

2.6 

2.8 

5.5 

20 

06 

04 

0.6 

2-5 

4.2 

4.2 

3.2 

9.0 

7.2 

4  1 

1.9 

18 

6-9 

35 

31 

1.8 

33 

6.7 

43 

3.0 

1.6 

10-13 

2.2 

1.6 

1.1 

0.7 

3.1 

2.0 

22 

1.0 

14-17 

0.4 

0.6 

03 

0.2 

1.1 

l.l 

09 

02 

18-20 

0.1 

0.05 

0.1 

0.07 

03 

0.4 

0.6 

008 

21-24 

0.05 

0.03 

0.03 

25-28 

0.03 

29-34 

0.03 

107 


Velocity 


HosSpk  Nov 


0-1 

14 

3.0 

1.1 

10.0 

31 

0.7 

0  1 

2-3 

2.7 

45 

36 

13.5 

7.7 

1.7 

08 

0.7 

6-9 

2.9 

3.8 

3.5 

3.7 

5.0 

2.9 

1.7 

1.5 

10- 13 

2.0 

2.7 

0.9 

1.0 

2.7 

1.8 

1.5 

1.1 

M  — 17 

0.7 

0.7 

0.5 

0.3 

0.7 

0.8 

0.6 

0,2 

18-20 

03 

0.1 

03 

0.1 

0.2 

0.3 

03 

01 

21-24 

005 

005 

0.08 

0.1 

25-28 

0.08 

0.03 

0.03 

0.05 

0.05 

29-34 

0.03 

35-39 

Aemfipfc 

Dec 

0-1 

16 

25 

2.0 

93 

35 

0.2 

01 

2-5 

3.1 

5,1 

43 

16.4 

66 

1.9 

0,3 

03 

6-9 

34 

4.6 

2.9 

3.9 

3.4 

19 

0.7 

0.7 

10-13 

2.7 

39 

1.7 

0.8 

1.7 

13 

0.8 

0.4 

14-17 

1.5 

1.7 

0.8 

0.3 

0.7 

05 

0.6 

02 

18-20 

0.4 

05 

0.2 

0.07 

0.2 

005 

007 

0.05 

21-24 

005 

0.03 

0.1 

0.03 

0.1 

25-28 

0.03 

004 

29-34 

0.05 

003 

2!.  Kjiio'i  Klyuchi 


H  H  B  3  P  b 


0-1 

0.4 

1.4 

9.7 

3.9 

0.6 

2.8 

117 

32 

2-5 

0.2 

1.1 

6.7 

3.2 

04 

21 

13.0 

5.7 

6-9 

0.1 

0.2 

2.6 

0.5 

0.03 

1.1 

7.2 

49 

10-13 

0.05 

0.05 

13 

03 

0.4 

4.8 

1.5 

14-17 

0.1 

1.4 

0.1 

0.1 

35 

15 

18-20 

0.5 

0.2 

0.05 

0.9 

03 

21-24 

0.1 

005 

25-28 

01 

$etpi*k 

Feb 

0-1 

0.1 

11 

6.7 

24 

0.8 

3.0 

100 

3.4 

2-5 

0.2 

03 

5.8 

2  2 

0.4 

35 

138 

70 

6-9 

0.1 

0.4 

2.5 

1.1 

0.1 

0.9 

9.2 

6.6 

10-13 

0.1 

0.9 

02 

0.3 

5.0 

2.8 

14-17 

0.8 

02 

at 

0.3 

33 

l.i 

18-20 

0.06 

0.3 

0.1 

0.06 

05 

0.6 

21-24 

0.06 

25-28 

29-34 

Mipr 

Mar 

* 

0-1 

0.5 

1.7 

56 

32 

to 

2.0 

82 

3.6 

2-5 

03 

1.5 

9.0 

39 

0.7 

2.9 

113 

7.1 

6-9 

03 

05 

3.0 

1.4 

02 

13 

6.7 

S3 

10-13 

03 

0.1 

2.1 

0.4 

02 

3.0 

2.7 

14-17 

0.2 

0.1 

t.l 

06 

0.05 

2.9 

1.7 

18-20 

005 

0.05 

0.5 

0.05 

0.06 

1.4 

05 

21-24 

0.1 

01 

25-28 

0.05 

0.1 

A  n  p  eji  b 

o.^r 

0-1 

04 

22 

59 

32 

22 

55 

36 

2-5 

0.6 

33 

133 

SO 

05 

24 

108 

76 

6-9 

0.2 

09 

3.4 

1.0 

0.06 

08 

4.7 

S3 

108 


CfcOpOCTk, 

M.CtK 

H 

CB 

NE 

B  ! 
E 

lOB 

SE 

IB 

IB 

!  » 

Velocity,  m/s 

10-13 

005 

0.5 

24 

0.1 

02 

30 

2  0 

14  —  17 

0.1 

0.4 

1.9 

0.1 

l.l 

1  3 

18-20 

0.2 

0.4 

005 

005 

09 

Oh 

21-24 

0.1 

0  1 

25-28 

0.05 

29-34 

01 

MaA 

Kay 

0-1 

0.6 

2.6 

6.0 

3.5 

0.8 

l.l 

5.2 

3.1 

2-5 

0.7 

66 

17.2 

56 

0.8 

1.9 

94 

6.6 

6-9 

0.2 

1.3 

6.3 

1.2 

003 

0.4 

4.2 

4  1 

10-13 

0.05 

0.2 

1.9 

0.1 

2.0 

16 

14-17 

02 

0.1 

1.1 

02 

0.05 

1.6 

0.8 

18-20 

0.05 

0.2 

0.05 

003 

0.1 

21-24 

0.1 

003 

25-28 

29-34 

005 

005 

H  »H  b 

Jun 

0-1  . 

13 

2.4 

6.5 

3.3 

1.0 

1.2 

3.9 

30 

2-5 

0.7 

8.3 

19.6 

4.5 

0.8 

2.3 

9.3 

76 

6-9 

0.2 

1.3 

7.0 

0.9 

04 

3.8 

30 

10-13 

0.1 

05 

2.1 

Of 

02 

16  ' 

0.6 

14-17 

0.1 

•  0.7 

0.06 

0.6 

.0  7 

18-20 

0.06 

0.2 

006 

Hioji  b 

Jul 

0-1 

1.0 

31 

8.3 

30 

0.8 

2.4 

5.3 

3.7 

2-5 

0.5 

72 

18.2 

5.1 

0.6 

2.5 

8.6 

7.2 

6-9 

0.1 

1.0 

4.7 

0.7 

0.1 

0.4 

3.5 

4.4 

10-13 

0.2 

0.3 

0.8 

0.06 

006 

1.9 

1.7 

14-17 

02 

0.1 

0.6 

0.1 

1.0 

04 

18-20 

006 

0.1 

21-24 

25-28 

29-34 

A • ry ct 

Aug 

0-1 

0.8 

4.9 

9.4 

4.5 

l.l 

2.6 

7.1 

3.4 

2-5 

0.4 

4.3 

13.8 

3.5 

0.6 

3.1 

11.9 

7.7 

6-9 

02 

0.7 

2.1 

0.3 

0.5 

4.5 

4.3 

10-13 

02 

0.3 

13 

006 

0.06 

1.5 

2.C 

14-17 

0.1 

0.1 

0.3 

01 

JO 

0.7 

18-20 

0.1 

0.06 

0.1 

02 

0.1 

CeHT,0pk 

Sep 

0-1 

0.9 

39 

7.7 

48 

1.4 

4.5 

8.7 

33 

2-5 

0.4 

3.8 

112 

4.4 

0.7 

3.5 

11.7 

5.8 

6-9 

02 

0.5 

2.7 

0.6 

0.7 

3.8 

3  1 

10-13 

0.1 

0.3 

l.l 

0.1 

0.04 

2.1 

1.4 

14-17 

02 

1.3 

0.8 

0.04 

004 

1.4 

0.7 

18-20 

02 

0.04 

02 

0.7 

04 

21-24 

0.1 

02 

01 

25-28 

29-34 

004 

0.04 

35-39 

>40 

0.04 

Out « 6  pt 

Oct 

t-l 

02 

15 

62 

4.1 

0.9 

40 

8.7 

40 

2-5 

04 

16 

86 

to 

0.3 

to 

III 

68 

8-9 

02 

05 

to 

04 

003 

09 

53 

5.8 

109 


CkopoCTk. 


velocity 
10-13 
U—  17 
l*-20 
21-24 
25-28 
29-34 


a/§2 

0.3 

0.05 


CB 

-ME- 


08 

02 


B 


08 

1.0 

0.3 


IOB 

_SE_ 


0.1 


35-39 

>40 


1 

»o  1 

1  l3 

— S— J 

■KTl 

0  2 

52 

28 

0.1 

4.1 

1.5 

0.05 

005 

2.3 

OR 

005 

06 

01 

04 

01 

02 

0.05 

01 


0-1 
2-5 
6-9 
10-13 
14-17 
18  20 
21-24 
25-28 
29-34 
35-39 
>40 


0-1 

2-5 

6-9 

10-13 

14-17 

18-20 

21-24 

25-28 

29-34 

35-39 

>40 


H  o  »  6  p  b 


0.3 

1.7 

7.3 

4.5 

02 

09 

6.1 

2.9 

0.2 

04 

15 

03 

0.1 

0.2 

1.0 

0.1 

005 

0  1 

07 

0.1 

005 

0.1 

0.1 

01 

0.05 

AexiOpb 


02 

1.6 

11.7 

3.6 

02 

12 

7.2 

2.4. 

0  1 

0.3 

2.2 

0.6 

0.05 

1.1 

005 

0.1 

0.1 

0.7 

0.05 

0.1 

0.5 

005 

Nov 


1.7 

2.7 

9.7 

33 

04 

35 

14.4 

5.5 

0.1 

08 

7.0 

4.9 

0.2 

4.0 

2.2 

0.1 

4.4 

3.1 

0.1 

1.4 

0.5 

03 

0.4 

01 

0.1 

Dec 


09 

3.8 

95 

4.1 

02 

2.4 

126 

5.8 

0.1 

09 

7.5 

4.7 

005' 

04 

50 

1.7 

005 

2.1 

1.3 

1.0 

10 

0.3 

005 

0.3 

0.1 

0.05 

0-1 

7.1 

2.0 

2-5 

128 

4.3 

6-9 

6.6 

5.4 

10-13 

4.3 

2.8 

14-17 

2.0 

1.0 

18-20 

0.7 

0.3 

21-24 

0.08 

0.05 

25-28 

29-34 

0.03 

0.05 

0-1 

7.2 

23 

2-5 

153 

5.4 

6-9 

82 

5.7 

10-13 

5.2 

4.2 

14-17 

2.0 

1.8 

18-20 

0.7 

04 

21-24 

25-28 

0.05 

0.03 

0-1 

79 

2.2 

2-5 

18.0 

93 

6-9 

7.0 

6.5 

22.  Yen -bniia  Ust 


n  h  s  <  px 

Jan 

0.3 

0.1 

0.06 

0.3 

0.7 

0.5 

0.5 

0.7 

0.6 

0.4 

06 

1.0 

0.1 

0.7 

0.8 

003 

03 

0.1 

0.1 

0.1 

0.05 

01 

005 

$eip**b 

Feb 

03 

03 

0.2 

03 

0.7 

0.3 

0.4 

0.7 

0.5 

0.2 

0.7 

0.7 

0.2 

02 

05 

0.03 

03 

M*pr 

Mar 

02 

0.1 

08 

06 

0.8 

1.4 

0.4 

13 

0.8 

Kanchatsk 


0.06 

0.6 

34 

00 6 

1.6 

148 

0.2 

16 

11.6 

006 

0.9 

4.9 

0.3 

1.7 

0.03 

03 

0.1 

0.05 

0.03 


02 

03 

23 

0.1 

1.7 

13.7 

0.06 

1.8 

93 

0.03 

0.4 

3.0 

0.06 

0.1 

03 

003 

008 

003 

06 

1.2 

3.0 

05 

26 

7.6 

02 

1.4 

4.9 

110 
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10-13 

46 

3.8 

02 

07 

08 

008 

06 

27 

14—17 

20 

1.4 

0.4 

03 

003 

0.2 

07 

IB-20 

08 

03 

0.05 

03 

02 

02 

21-24 

0.1 

005 

005 

25-28 

005 

005 

0.03 

003 

29-34 

003 

A  n  p  t  ii  b 

Apr 

0-1 

60 

4.1 

1.2 

1.4 

2.7 

10 

10 

30 

2-5 

115 

112 

16 

3.2 

7.1 

18 

22 

50 

6-9 

5.5 

5.8 

04 

3.0 

2.9 

04 

1.2 

26 

10-13 

3.1 

2.7 

0.1 

1.4  . 

11 

007 

04 

11 

14-17 

11 

05 

0.4 

0.4 

01 

05 

18-20 

03 

0.2 

0.05 

005 

0.08 

005 

21-24 

003 

005 

008 

25-28 

May 

0-1 

4.7 

42 

1.0 

18 

72 

0.8 

08 

19 

2-5 

86 

109 

1.7 

SO 

14.1 

1.9 

17 

29 

6-9 

52 

52 

02 

2.9 

6.2 

0.2 

0.3 

0.7 

10-13 

24 

2.6 

09 

1.2 

003 

01 

03 

14-17 

0.5 

0.2 

008 

01 

003 

02 

18-20 

005 

0.08 

0.03 

005 

21-24 

2S-28 

003 

Knit 

Jun 

• 

0-1 

21 

20 

04 

1.2 

72 

0.7 

0.2 

1.1 

2-5 

46 

82 

1.5 

60 

222 

2.1 

0.6 

1.7 

6-9 

28 

5.0 

02 

38 

13.7 

08 

0.2 

0.3 

10-13 

19 

2.2 

0.03 

12 

32 

003 

0.1 

003 

14-17 

02 

0.2 

0.4 

0.6 

18-20 

005 

003 

H»Jt 

Jul 

0-1 

1.9 

14 

0.7 

12 

7.2 

12 

l.l 

12 

2-5 

42 

6.4 

0.8 

4.8 

246 

40 

19 

2.1 

6-9 

18 

4.7 

0.1 

33 

13.5 

0.9 

0.8 

0.9 

10-13 

1.0 

1.4 

0.03 

13 

3.3 

0.03 

0.1 

0.06 

14-17 

01 

0.1 

03 

02 

0.03 

0.1 

18-20 

21-24 

005 

0.05 

25-28 

A  nrycr 

Aug 

0-1 

33 

16 

03 

2.6 

8.6 

20 

1.1 

22 

2-5 

44 

6.0 

09 

4.7 

212 

4.2 

3.0 

4.4 

6-9 

26 

3.4 

0.2 

22 

94 

08 

1.5 

14 

10-13 

08 

1.0 

0.05 

0.9 

1.7 

003 

0,3 

0.3 

14-17 

02 

005 

0.4 

08 

003 

0.03 

18-20 

003 

0.03 

0.2 

003 

CeiTseph 

Sep 

0-1 

44 

1.8 

l.l 

14 

7.0 

23 

2.5 

4.6 

2-5 

62 

5.8 

II 

29 

139 

39 

38 

7.8 

8-9 

2  4 

26 

02 

26 

6.0 

0.4 

1.4 

22 

10-13 

l.l 

14 

01 

18 

2.3 

006 

06 

0.9 

14-17 

03 

0.3 

03 

12 

0.1 

03 

18-20 

01 

0.1 

0.1 

0.3 

0.08 

21-24 

0.1 

008 

28-28 

005 

003 

28-34 

0.03 

Ill 
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Velocity 
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Okt  s  6  p  s 

Oct 

0-1 

40 

1.6 

0.5 

0.6 

3.6 

16 

4.7 

7.7 

2-5 

7.9 

5.9 

0.8 

1.7 

5.6 

2.9 

5.8 

12.3 

6-9 

3.3 

2.9 

0.3 

12 

3.0 

0.5 

26 

4.8 

10-13 

1.8 

1.6 

0.1 

1.2 

1.6 

0.08 

14 

23 

U— 17 

0.5 

0.2 

0.08 

0.4 

1.0 

0.05 

0.2 

08 

18—20 

005 

0.08 

03 

0.1 

02 

21-24 

01 

0.1 

25-28 

H  o*  6p  b 

Nov 

0-1 

5.6 

1.0 

0.4 

0.4 

0.9 

0.3 

2.6 

GO 

2-5 

111 

3.9 

07 

0.7 

1.1 

0.7 

5.2 

20.2 

6-9 

4.7 

3.0 

0.3 

1.1 

1.7 

0.3 

1.8 

9.4 

10-13 

2.2 

1.5 

0.2 

1.0 

0.9 

0.2 

1.1 

4.2 

14-17 

05 

0.2 

0.03 

0.4 

0.9 

0.1 

0.3 

1.1 

18-20 

0.3 

0.4 

0.5 

0.1 

03 

21-24 

0.03 

0.3 

0.1 

25-28 

0.03 

29-34 

AcaaOpa 

Dec 

0-1 

4.8 

IO 

0.2 

* 

'0.1 

0.2 

.1.2 

52 

2-5 

13.3- 

4.7 

0.8 

0.5 

0.7 

0.4 

3.5 

193 

6-9 

5.5 

4.9 

0.6 

0.7 

0.6 

03 

2.2 

11.2 

10-13 

2.7 

2.6 

0.4 

0.6 

0.7 

0.2 

0.7 

4  1 

14-17 

1.3 

09 

04 

0.5 

0.3 

08 

18-20 

0.4 

0.3 

0.2 

02 

0.3 

21-24 

0.08 

0.08 

0.03 

0.1 

0.03 

0.1 

25-28 

003 

0.03 

26.  Sees 
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Jan 

0-1 

2.0 

2.9 

12 

1.6 

19.0 

27.5 

46 

0.1 

2-5 

1.5 

2.6 

0.5 

0.8 

7.0 

20.1 

36 

03 

6-9 

0.3 

1.2 

0.3 

0.3 

05 

0.6 

04 

0.1 

10-13 

005 

0.3 

0.1 

02 

0.1 

0.05 

14-17 

008 

0.1 

0.05 

0.05 

18-20 

0.05 

0.05 

9eapia* 

Feb 

0-1 

2.9 

2.0 

1.4 

1.1 

19.6 

23.1 

6.4 

2-8 

15 

3.6 

0.9 

08 

7.9 

19.4 

3.2 

0J 

6-9 

1.1 

1.7 

0.6 

0.1 

0.4 

0.4 

05 

0.05 

10-13 

01 

05 

02 

0.1 

0.08 

14-17 

0.05 

03 

0.1 

0.05 

0.03 

* 

' 

18—20 

0.05 

MlpT 

Mar 

0-1 

4.4 

2.2 

12 

36 

152 

24.6 

4.1 

1.0 

2-5 

2.6 

4.7 

10 

15 

55 

18.0 

4.5 

0.4 

6-9 

0.5 

1.1 

05 

0.1 

05 

0.8 

0.9 

01 

10- 13 

005 

0.3 

005 

0.1 

0.06 

02 

0.3 

0.03 

14-17 

005 

0.05 

18-20 

Aapeaa 

Apr 

0.05 

0-1 

45 

55 

24 

27 

135 

•7.7 

46 

05 

2-5 

3.8 

65 

15 

23 

76 

14.6 

4.8 

05 

6-0 

05 

13 

0.4 

0.3 

*7 

1.4 

15 

05 

112 
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Velocity,  m/a 

10-13 

0  1 

005 

005 

004 

01 

0.2 

14  —  17 

0  1 

003 

18-20 

Mil 

May 

005 

005 

0-1 

4.9 

6.2 

3  1 

3.1 

120 

M2 

36 

14 

2-5 

63 

92 

28 

20 

7.5 

113 

61 

2.2 

6-9 

II 

12 

02 

0  4 

07 

11 

1.9 

0.7 

10-13 

01 

003 

0.1 

008 

14-17 

005 

005 

004 

18-20 

005 

Hnii  b 

Jun 

0-1 

6.7 

83 

2.8 

27 

110 

138 

3.2 

1.5 

2-5 

54 

8.1 

2.3 

23 

6.7 

II  0 

6.8 

24 

6-9 

0.5 

13 

02 

008 

0.4 

08 

12 

0.3 

10-13 

005 

005 

0.1 

H  »  .1  b 

Jul 

0-1 

5.9 

96 

23 

20 

120 

16  5 

64 

i  •  «- 

2-5 

4.8 

8.9 

16 

10 

4S 

9  7 

7.3 

1.5 

6-9 

10-13 

14-17 

18-20 

05 

0.9 

008 

005 

03 

07 

16 

0.2 

A»rycT 

Aug 

0-1 

58 

93 

33 

2.3 

11.5 

195 

4  6 

1.7 

2-5 

3.1 

92 

1.1 

0.7 

4.3 

113 

7.3 

08 

6-9 

05 

09 

0.05 

0.2 

06 

1.6 

0.2 

10-13 

005 

01 

003 

CCMTIlOpb  Sep 

0-1 

5.1 

6.5 

2.8 

26 

16.1 

205 

54 

1.0 

2-5 

23 

7.1 

1.5 

14 

6.9 

108 

43 

08 

6-9 

0.3 

09 

0.1 

0.1 

0.7 

to 

1.5 

0.05 

10-13 

14-17 

0.05 

0.05 

0.03 

0  K  T  *0  p  b 

Oct 

0-1 

4.9 

5.9 

23 

23 

18.0 

168 

59 

1.4 

2-5 

2.7 

43 

i.l 

1.4 

59 

13.4 

6.1 

I.l 

0-9 

03 

03 

0.1 

06  ’ 

2.1 

2.0 

03 

10-13 

0.05 

0.06 

003 

0.1 

0.1 

0.1 

14—17 

10-20 

01 

HoaOpb 

HOV 

0-1 

43 

30 

15 

1.4 

14.7 

26.2 

66 

0.7 

2-5 

23 

3.0 

03 

0.8 

64 

17.6 

53 

0.9 

6-9 

0.6 

03 

01 

01 

0.5 

1.3 

08 

02 

10-13 

0.06 

005 

0.1 

0.05 

01 

003 

14-17 

0.05 

003 

005 

Ae **6pb 

Dec 

0-1 

13 

16 

0.8 

1.7 

176 

263 

60 

1.0 

2-5 

1.6 

2.7 

1.0 

06 

6.6 

226 

3.5 

04 

6-9 

03 

13 

03 

01 

02 

0.6 

05 

0.1 

10-13 

0.1 

02 

03 

005 

007 

007 

02 

005 

14-17 

11-20 

0.04 

0.1 

03 

0.05 

113 
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28.  Hhkojwko*  (o.  Ecpintra)  Nikol'skoye  (Bering  I.) 


R  it  d  a  p  b  Jan 


0-1 

20 

22 

4.3 

1.6 

0.4 

0.6 

0.3 

0.3 

2-5 

4.2 

37 

3.8 

2.7 

1.1 

1.1 

1.1 

1.2 

6-9 

48 

5.5 

3.5 

•  2.1 

1.5 

1.9 

1.5 

20 

10-13 

35 

6  2 

2.9 

1.5 

1.4 

1.8 

1.0 

1.5 

M  — 17 

21 

3.8 

2.7 

1.2 

1.4 

1.7 

0.5 

1.0 

18-20 

u 

1.8 

1.3 

0.7 

12 

06 

04 

0.5 

21  -  24 

0.3 

0.9 

0.5 

02 

03 

0.1 

008 

0.4 

25—28 

Ol 

02 

02 

0.2 

02 

0.1 

0.03 

29-34 

0.06 

0.08 

0.08 

02 

02 

0.05 

0.05 

35—39 

>40 

0.05 

005 

0.08 

0.1 

0.03 

<t>e  a  p  a  n  » 

Feb 

0-1 

19 

3.7 

41 

0.8 

0.7 

02 

0.2 

0.6 

3-5 

3.9 

4.8 

5.5 

1.8 

03 

0.7 

1.1 

1.6 

6-9 

6.0 

6.9 

4.9 

1.9 

1.6 

1.1 

1.2 

3.2 

10-13 

3.8 

.  5.7 

3.5 

0.8 

1.0 

0.9 

07 

26 

14-17 

22 

49  . 

2.6 

0.5 

0.5 

0.7 

0.2 

0.1 

18-20 

0.7 

23 

1.9 

04 

0  4 

0.4 

0.1 

03 

21-24 

02 

04 

07 

0.2 

01 

23-28 

01 

0.3 

04 

'  005 

0.05 

0.1 

0.03 

29-34 

0.04 

0.3 

0.2 

0.05 

33-39 

>40 

0.05 

0.05 

003 

005 

Ml  pr 

Mac 

0-1 

16 

2.9 

4.7 

1.2 

12 

03 

0.3 

0.5 

2-5 

3.4 

4.0 

5.1 

2.1 

16 

16 

1.1 

2.5 

6-9 

4.9 

5.8 

5.6 

1.4 

1.7 

22 

13 

23 

10-13 

3.1 

4.9 

3.6 

0.9 

13 

1.4 

0.9 

21 

14-17 

1.7 

35 

2.5 

0.4 

16 

1.0 

0.4 

13 

18-20 

0.9 

1.8 

1.0 

0.5 

06 

05 

06 

0.5 

21-24 

03 

0.5 

0.3 

0.1 

0.1 

02 

0.04 

03 

25-28 

0.2 

0.3 

0.3 

0.08 

0.1 

02 

0.1 

003 

29-34 

0.2 

03 

03 

0.04 

0.08 

0.06 

0.03 

35-39 

>40 

003 

0.05 

0.03 

Anpcat 

Apr 

0-1 

1.8 

3.6 

32 

1.0 

2.2 

0.4 

0.6 

16 

2-5 

4.4 

4.7 

3.7 

2.0 

3.4 

21 

1.7 

33 

6-9 

4.2 

52 

3.7 

1.9 

33 

33 

1.5 

43 

10-13 

3.1 

3.6 

2.1 

JO 

3.6 

2.0 

0.6 

1.7 

14-17 

1.6 

21 

1.6 

0.8 

1.7 

0.8 

06 

03 

18-20 

0.7 

0.5 

02 

02 

06 

03 

02 

0.6 

21-24 

02 

02 

0.1 

0.1 

02 

0.1 

25-28 

0.08 

01 

02 

003 

004 

29-34 

0.08 

0.08 

35-39 

>40 

Mi* 

May 

0-1 

22 

20 

1.7 

1.4 

SO 

14 

1.3 

1.4 

2-5 

4.8 

5.1 

4.5 

1.7 

42 

4.1 

3.2 

3.1 

6-9 

5.0 

6.0 

44 

1.9 

63 

35 

1.3 

2.9 

10-13 

2.7 

32 

22 

08 

4.4 

13 

03 

1.0 

14-17 

12 

1.5 

06 

02 

16 

02 

03 

0.7 

18-20 

03 

03 

0.4 

0.6 

0.1 

0.04 

03 
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21-24 

0.1 

0.05 

0.05 

005 

003 

25-28 

0.05 

0.08 

005 

29-34 

35-39 

>« 

0.05 

Hunt 

Jun 

0-1 

1.0 

1.1 

1.5 

0.6 

3.2 

1.7 

1.8 

10 

2-5 

32 

50 

3.5 

15 

78 

4.9 

3.3 

20 

6-9 

3.8 

6.9 

4.0 

1.7 

11.7 

5.1 

1.2 

It 

10-13 

2.7 

2.8 

1.6 

0.5 

7.1 

2.0 

0.1 

05 

14-17 

0.3 

0.4 

0.3 

02 

18 

06 

005 

18-20 

0.2 

0.1 

0.03 

0.1 

0.05 

21-24 

005 

Hush 

Jul 

0-1 

11 

09 

1.2 

12 

50 

2.0 

1.9 

II 

2-5 

2.6 

40 

3.4 

1.6 

12.0 

35 

2.7 

2.0 

6-9 

32 

3.7 

28 

13 

168 

33 

12 

13 

10-13 

07 

1.3 

0.7 

0.8 

88 

1.6 

0.1 

0.5 

14-17 

0.4 

0.3 

0.2 

0.4 

28 

04 

0.1 

0.2 

18-20 

0.1 

0.1 

02 

0.05 

0.05 

21-24 

25-28 

29-34 

35-39 

>40 

AsrycT 

Aug 

0-1 

1.6 

2.7 

1.7 

1.1 

38 

18 

1.6 

15 

2-5 

2.9 

3.7 

2.7 

2.1 

9.0 

4.5 

3.7 

2.7 

6-9 

35 

3.1 

1.4 

1.1 

158 

3.6 

1.9 

22 

10-13 

2.3 

1.8 

08 

08 

68 

1.1 

01 

1.0 

14-17 

'0.9 

0.7 

0.1 

0.3 

2.5 

02 

0.04 

0.3 

18-20 

0.08 

0.2 

005 

0.05 

0.1 

003 

0.1 

21-24 

0.05 

Ce«Ti6  p  k 

Sep 

0-1 

25 

25 

3.4 

23 

36 

1.7 

1  3 

1.7 

2-5 

45 

33 

32 

19 

7.1 

4.4 

3.5 

2.3 

6-9 

35 

3.9 

1.8 

12 

75 

43 

1.7 

28 

10-13 

3.0 

2  2 

0.4 

0.4 

53 

25 

0.4 

1.5 

14-17 

0.8 

0.7 

03 

03 

1.7  • 

0.6 

<M 

0.4 

18-20 

0.1 

04 

0.3 

03 

05 

0.1 

0.1 

05 

21-24 

0.06 

0.2 

0.1 

0.03 

0.03 

006 

25-28 

o.oa 

005 

0.05 

29-34 

0.1 

0.04 

36-39 

>40 

0.05 

OsraOpk 

Oct 

0-1 

2.8 

25 

2.0 

18 

2.1 

1.4 

15 

l.l 

2-5 

3.1 

18 

2.6 

2.1 

4.8 

2.7 

29 

33 

8-9 

5.9 

2.5 

15 

0.8 

52 

44 

3.0 

52 

10-13 

2.8 

2.0 

0.8 

0.6 

3.1 

28 

1.7 

28 
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Probability  of  wind  speed  by  gradations  and  by  direction  at  different 
hours  of  the  day.  (i) 
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Tables  9-12 


LIST  OF  METEOROLOGICAL  STATIONS 


1. 

Verkhne-Penzhino 

30. 

Kronotskoye  ozero  [lake] 

2. 

Slautnoye 

31. 

Preobrazhenskoye 
(Mednyy  Island) 

3. 

Kaaenskoye 

32. 

Mil'kovo,  s.-kh.  op. st. 
[agr.  exp.  station] 

4. 

Cheaurnaut 

33. 

Mil'kovo 

5. 

Apuka  I 

34. 

Storozh,  bukhta  [bay] 

6. 

Apuka  11 

35. 

Sobolevo 

7. 

Topata-Olyutorskaya 

36. 

Pushchino 

8. 

Tilichiki 

37. 

Sealyachiki 

9. 

Korf 

38. 

Ganaly 

10. 

Ust ' -Lesnaya 

39. 

Kikhchik 

11. 

Ossora 

40. 

Yelizovo 

12. 

Ust ' -Palana 

41 . 

Nachiki 

13. 

Karaginskiy  ostrov  [island] 

I  42. 

Nachikinskoye  ozero  [lake] 

14. 

Karaginskiy  ostrov  II 

43. 

Shipunskiy,  ays  [cape] 

15. 

Ust ' -Voyaapolka 

44. 

Kaachatskaya,  agro 

16. 

Uka 

45. 

Petropavlovsk 

17. 

Tigil ' 

46. 

Petropavlovsk ,  gorod  [city] 

18. 

Ozernoy,  ays  [cape] 

47. 

Petropavlovsk,  gorod  II 

19. 

Ptichiy,  ostrov  [island] 

48. 

Petropavlovsk,  gorod  III 

20. 

Ust ' -Khayryuzovo 

49. 

Apacha 

21. 

Klyuchi 

50. 

Bol ’ sheretskiy  sovkhoz 
[state  fara] 

^22. 

Ust ' -Kaachatsk 

51. 

Petropavlovsk,  aayak[beacon 

W23. 

Afrika,  ays  [cape] 

52. 

Petropavlovsk,  aayak  ji 

24. 

Kozyrevskiy  sovkhoz 
(state  fara] 

53. 

Ust ' -Bol ' sheretsk 

25. 

Kozyrevsk 

54. 

Povorotnyy,  ays  [cape] 

26. 

Esso 

55. 

Khodutka 

27. 

Icha 

56. 

Ozernaya  I 

28. 

Nikol’skoye  (Bering  Island} 

57. 

Ozernaya  II 

29. 

Dol inovka 

58. 

Lopatka,  ays  [cape] 
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0.4 

0.8 

4 

27 

H‘ia . 

23 

12 

13 

2.3 

1.5 

10 

1.6 
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0.4 
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0.1 
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0.4 

3 

34 

Cropow,  6yxTa . 

2.7 

1.2 

3.2 

l.l 
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3.1 

2.5 

40 

2.6 

1.3 

0.5 

0.2 

0.1 

1.3 

0.9 

1.3 

24 

20 

43 

LUanyHCKHft.  muc . 

16.1 

99 

134 

88 

4.3 

2.7 

2.2 

2.6 

45 

9.5 

9.5 

13  9 

97 

44 

KaHnaTCKaa,  arpo . 

0.7 

0.2 

0.7 

0.7 

0.2 

0.2 

0.0 

0.1 

0.1 

06 

02 

04 

4 

46 

rieTponaaJioacx.  ropoa  I  .  .  . 

6.3 

58 

6.9 

53 

25 

1.2 

2.1 

2.0 

3.4 

6.6 

67 

5.7 

54 

47 

nerponaMoacx.  ropoa  11  .  .  . 

2.0 

2.4 

4.4 

2.4 

l.l 

0.3 

0.5 

07 

1.3 

3.5 

2-9 

1.6 

23 

48 

rietponaMOKK,  ropoa  III .  .  . 

154 

120 

164 

13  5 

7.9 

3.1 

3.6 

2.9 

7.2 

14.6 

129 

145 

124 

49 

Anaaa . 

4.5 

32 

4  1 

3.4 

1.2 

04 

0.4 

03 

1.0 

1.6 

1.8 

53 

27 

so 

Bo/tbuiepeuxaft  coexoi  .... 

3.1 

!  ? 

3.2 

3.6 

1.2 

0.5 

0.4 

06 

12 

2.8 

2.6 

44 

25 

51 

nerponauioaca,  naan  I  .  .  . 

7.1 

6.2 

7.1 

5.3 

2.0 

0.8 

l.l 

1.5 

2.6 

4.9 

6  4 

59 

51 

52 

rTerpon a bjiobck,  msmk  II  .  .  . 

14.5 

12.3 

14.0 

10.4 

5.6 

1.5 

2.8 

2.8 

5.1 

10.1 

110 

13.1 

103 

S3 

y<rrb-Boabujepemt . 

7.0 

66 

8.7 

7.7 

4  4 

21 

1.8 

2.0 

48 

9.2 

116 

108 

77 

54 

noaopoTHUk,  MUC . 

86 

5.6 

6.8 

5.4 

2.8 

0.1 

08 

0.3 

1.9 

2.6 

24 

64 

44 

56 

XoayTKt  . 

51 

3.7 

6.6 

4.5 

2.6 

0.5 

09 

08 

09 

l.l 

2.2 

45 

33 

56 

Oacpaaa  1  . 

7.5 

50 

7.3 

6.7 

39 

12 

09 

12 

2.8 

59 

8.7 

9.2 

60 

57 

Oaepxaa  II . 

12.5 

6.6 

118 

15.1 

9.0 

3.6 

34 

27 

58 

15.6 

163 

168 

in 

58 

Jlonataa,  muc . 

16.2 

15.1 

16.8 

12.9 

10.6 

5.4 

4.5 

40 

5.7 

11.2 

139 

166 

133 

168 


Maximum  number  of  days  with  st.one  wind. 


Table  9a 
T  A  B  .T  H  11 A  9a 

So,  HAHBOJlbUJEE  HHCJ10  flHEH  C  CMJIbHbiM  BETPOM 


1 

Bepine  nenJKMio  .  . 

3 

2 

1 

2 

1 

0 

0 

0 

1 

l 

o 

1 

7 

2 

OiayTHoe  . 

9 

9 

8 

7 

6 

3 

0 

1 

2 

3 

8 

7 

31 

3 

KaMBHCKoe 

15 

17 

20 

12 

11 

7 

5 

6 

3 

10 

II 

12 

72 

4 

MexypHayr  . 

25 

18 

19 

15 

9 

12 

12 

12 

12 

13 

19 

16 

129 

5 

Anyxa  1  .... 

8 

10 

14 

6 

2 

2 

1 

4 

4 

7 

10 

14 

49 

6 

Anyxa  11 . 

22 

17 

15 

12 

5 

1 

2 

2 

3 

13 

20 

18 

ill 

7 

Tonna-O-lioTopCKaB  . 

19 

17 

16 

15 

10 

5 

5 

3 

4 

9 

14 

16 

93 

9 

Kopiji . 

21 

15 

K 

12 

3 

0 

* 

3 

6 

II 

11 

15 

84 

10 

ycTb-JlccHaa  .... 

15 

12 

10 

6 

8 

5 

3 

8 

6 

11 

11 

16 

60 

II 

Occopa  . 

10 

8 

7 

8 

3 

2 

2 

3 

3 

5 

6 

14 

36 

12 

ycTb-riaaaHa  .... 

14 

10 

8 

11 

10 

3 

4 

5 

6 

11 

10 

12 

52 

13 

KaparHHCKHfi  ocrpoa  I 

II 

15 

8 

5 

2 

3 

1 

3 

3 

9 

10 

13 

51 

14 

KaparHHCKHft  octpoa  1 1 

16 

9 

14 

12 

3 

1 

o 

3 

6 

10 

16 

19 

81 

15 

ycTk-BoHMnojiKa  .  . 

14 

12 

II 

II 

8 

2 

5 

5 

8 

16 

9 

11 

69 

16 

y*a . 

9 

13 

10 

7 

3 

2 

5 

4 

6 

7 

9 

13 

50 

17 

Thth^ii, . 

5 

5 

9 

6 

6 

3 

1 

3 

4 

3 

5 

5 

26 

18 

Oaepxoft,  UbIC  .  .  . 

18 

19 

12 

6 

3 

0 

0 

1 

4 

7 

6 

17 

73 

19 

riTHMHft  OCTpoB  .  .  . 

15 

11 

3 

7 

7 

5 

5 

7 

7 

17 

11 

22 

57 

20 

ycrb-XaSpK)30BO  .  . 

14 

12 

14 

11 

10 

7 

10 

9 

11 

15 

14 

14 

87 

21 

KaiOHH . 

15 

9 

17 

II 

10 

6 

3 

7 

10 

21 

16 

13 

85 

22 

ycTb-KaxiaTcK  .  .  . 

11 

9 

10 

7 

3 

5 

3 

5 

8 

7 

10 

12 

54 

23 

Asppma,  muc  .... 

26 

20 

24 

12 

11 

5 

5 

6 

13 

17 

26 

24 

136 

24 

KoibipeocKHS  coax 03  . 

6 

5 

8 

3 

3 

3 

2 

3 

4 

3 

3 

4 

28 

2S 

Koaupepcx  ... 

14 

12 

10 

6 

6 

6 

3 

2 

3 

4 

5 

7 

44 

26 

3cco . 

4 

3 

3 

2 

1 

2 

2 

I 

1 

2 

2 

3 

10 

27 

Hxa . 

12 

3 

4 

12 

5 

6 

6 

5 

6 

11 

10 

14 

42 

28 

llHKO.IbCKOC  (o.  Be- 
pHHra)  . 

22 

18 

22 

16 

10 

7 

8 

5 

8 

13 

16 

20  II 5 

29 

Ho.lHHOBKa  .  .  . 

1 

4 

2 

1 

1 

0 

2 

1 

1 

2 

1 

1 

6 

30 

KpOHOUKoe  oaepo  .  . 

5 

6 

1 

2 

3 

0 

0 

0 

3 

1 

l 

4 

14 

31 

npBo6paweHcKoe 
(o.  MeaxuA)  .  .  . 

24 

16 

17 

14 

7 

5 

7 

6 

9 

15 

17 

14 

96 

32  MH.ibKOBO.  C.-X.  on.  CT.  123221)  2  32227 

33  Mh.ii.kobo .  1122211  1  43128 


34 

CropaiK.  6yxTa  .  .  . 

6 

5 

10 

5 

2 

4 

2 

4 

4 

8 

7 

8  51 

35 

Co6obcbo  . 

5 

4 

9 

5 

4 

2 

3 

3 

4 

4 

8 

9  42 

36 

riyiuHHO . 

1 

i 

3 

4 

2 

1 

1 

0 

i 

2 

1 

2  6 

37 

Om.irkxkx  .  .  .  . 

19 

17 

17 

12 

7 

1 

2 

5 

7 

10 

13 

19  101 

38 

raxa.nu  . 

12 

11 

6 

3 

2 

2 

0 

0 

1 

2 

3 

10  34 

39 

Kxxmhk  . 

16 

10 

15 

12 

9 

3 

5 

4 

8 

15 

13 

19  79 

40 

Eaxaoeo  . 

9 

10 

13 

7 

3 

1 

2 

i 

3 

6 

5 

11  51 

41 

HaixKx . 

9 

10 

10 

9 

7 

1 

1 

2 

3 

3 

3 

8  41 

42 

HaxxKHKCKoe  oaepo  . 

7 

7 

9 

7 

4 

3 

2 

1 

4 

3 

3 

7  32 

43 

lUxnyxcxxA,  muc  .  . 

20 

15 

23 

13 

9 

10 

11 

6 

15 

20 

25 

22  170 

44 

KauxaicKax.  arpo  .  . 

2 

1 

2 

2 

1 

1 

0 

1 

1 

2 

1 

2  8 

46 

ncTporas-iOBCK,  ro- 
poa  1 . 

13 

II 

15 

10 

6 

5 

7 

6 

9 

11 

18 

10  63 

47 

ricTponawoscK.  ro- 
poi  II . 

5 

8 

10 

7 

4 

2 

2 

4 

3 

9 

8 

5  40 

48 

ncTponaanoBcx,  ro- 
poa  lit  . 

JO 

18 

25 

21 

15 

9 

8 

8 

16 

19 

25 

22  170 

49 

Anaia . 

II 

9 

8 

8 

5 

2 

3 

2 

4 

4 

6 

t2  52 

50 

BoabuiepeUKxft  coaxoa 

9 

4 

8 

8 

4 

4 

3 

4 

4 

7 

5 

13  46 

51 

llcTponauioBCK,  Ma¬ 
nx  1 . 

15 

16 

15 

17 

6 

4 

9 

7 

12 

12 

15 

14  86 

52 

rifTponaBJiOBCK.  ua 
XK  11 . 

21 

19 

23 

18 

13 

7 

6 

6 

1! 

17 

19 

20  120 

53 

ycTb-Eo;ibUJepeuK  .  . 

17 

17 

23 

17 

10 

9 

6 

5 

10 

18 

21 

22  117 

54 

nOSOpOTHUft,  MUC  .  . 

13 

14 

II 

11 

7 

I 

3 

2 

8 

8 

9 

13  59 

55 

XoavTxa  . 

9 

8 

13 

9 

8 

2 

3 

4 

4 

2 

6 

12  50 

56 

OatpHax  1  . 

17 

tt 

16 

13 

10 

5 

4 

5 

7 

IS 

17 

19  100 

57 

Owpxax  It  ...  . 

17 

12 

18 

19 

15 

7 

7 

6 

15 

21 

24 

22  153 

58 

Jlonarxa.  muc  .  .  . 

*7 

tl 

25 

21 

18 

19 

12 

12 

12 

22 

22 

24  186 

169 


The  greatest  wind  rpcod  (m/sec)  of  different  potential. 

Table  10 
TA  6.1 1111 A  10 

HAHEOJlblllHE  CKOPOCTH  BETPA  (j»/ck)  PA3J1H4HOR  BEPOUTHOCTM 


z 

m 

a 

No  5 

W 

t 

CraHitH* 

Station 

CkOpOCTb  BCTpa  BoixoikHja 

oahh  p*3  aa  iHcao  act  * 

1 

5 

10 

15 

20 

4 

MtnypHayT  . 

35 

41 

43 

44 

45 

9 

Kop$ . 

31 

36 

38 

39 

41 

10 

ycTb/Iecsa* . 

28 

32 

34 

35 

36 

13.14 

KaparHHCKHft  oerpoa  .  .  . 

28 

33 

35 

36 

37 

20 

ycTt-XaApioaoeo  .  . 

34 

38 

41 

42 

43 

31 

Kjuomh . 

33 

40 

42 

43 

46 

22 

yctb-KaMsaTCK . 

28 

33 

35 

36 

37 

26 

3cco  . 

16 

19 

20 

21 

72 

28 

HHKaibcxoe  (o  Bepmira)  . 

37 

43 

45 

46 

47 

33 

MsabKOao . 

17 

21 

23 

24 

25 

41 

Hsmhkh  . 

•27 

34 

37 

39 

41 

SI.  52 

rieTponaiuioacK,  Ma«K  . 

41 

47 

49 

52 

53 

S3 

yctb-Bojibineptux  .  .  . 

40 

44 

46 

47 

50 

58 

JIonaTKa,  Muc . 

45 

51 

53 

54 

56 

*  Wind  velocity  (m/s)  possible  once  for  a  certain  number  of  years. 
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The  dally  variation  of  wind  speed.  (B/a) 

Table  11 
TAB. THU  A  II 

CyTOMHblR  XOfl  CKOPOCTH  BETPA  (*Y«) 


Hacu 

Time  (hour) 

■ 

VI 

VII 

VIII 

IX 

X 

45.  deiponauiosca  Pecropavlovsk 

1 

4.1 

1.4 

2.3 

2.5 

3.2 

5.1 

2 

4.1 

1.6 

2.2 

2.6 

3.5 

S.l 

3 

4.1 

1.7 

o.o 

2.8 

3.5 

5.3 

4 

4.1 

1.7 

2.3 

3.1 

3.4 

5.5 

5 

4.2 

1.9 

2.7 

3.1 

3.4 

5.2 

6 

4.2 

2.0 

2.8 

3.2 

3.4 

5.1 

7 

4.7 

2.6 

3.0 

3.4 

4.0 

4.6 

8 

S.2 

3.3 

3.1 

3.5 

4.2 

4.6 

9 

5.6 

3.7 

3.7 

3.8 

4.4 

5.3 

10 

6.0 

4.5 

4.3 

4.3 

4.5 

6.0 

11 

6.1 

4.9 

4.6 

4.2 

4.9 

6.7 

12  • 

6.5 

5.4 

5.1 

4.4 

5.2 

7.2 

13 

.  6.7 

5.6 

5.2 

4.8 

5.3 

7.2 

14 

6.6 

5.9 

5.4 

5.0 

5.5 

7.0 

15 

6.7 

5.9 

5.3 

4.8 

5.3 

6.4 

16 

6.7 

5.6 

5.2 

4.4 

4.7 

6.2 

17 

6.0 

5.4 

4.7 

4.0 

4.0 

5.4 

18 

5.7 

4.4 

4.2 

3.6 

3.4 

4.6 

19 

5.0 

3.5 

3.7 

2.9 

3.1 

4.6 

20 

5.0 

2.7 

3.2 

2.3 

3.0 

4.5 

21 

4.4 

2.0 

2.7 

2.3 

2.9 

4.6 

22 

4.2 

1.6 

2.5 

2.2 

3.0 

4.9 

23 

4.1 

1.5 

2.4 

2.3 

3.0 

5.0 

24 

4.1 

1.4 

2.3 

2.5 

3.1 

5.2 

(1)  Cpejse*  3i  24  sacs  .... 

5.2 

3.3 

3.5 

3.4 

3.9 

5.5 

(2)  CpeaHte  3*  1.  7,  13.  19  sac.  . 

5.1 

3.3 

3.5 

3.4  - 

3.9 

5.4 

AniMiirryAa . 

2.6 

4.5 

3.2 

2.8 

2.6 

2.7 

npaaeiiHiie.  He  ancuive  AoCpoaiHecTSeHNue  «BHjy  sictoA  HeHcnpaenoeTH 

npMfiopt. 

Mote.  Data  not  of  the  highest  quality  In  view  of  the  frequent 
Inaccuracy  of  the  device. 

(1)  Average  for  24  hours;  (2)  Average  for  0100,  0700,  1300  and  1900  hours 
(3)  Amplitude. 
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The  daily  variation  of  wind  direction  and  calms  (7.). 


TAB. TIIU  A  12 

CyTOSHbld  XOfl  HAIlPABJlEHHfl  BETPA  H  UiTHJIER  (%)  Table  12 
HiOHb— a«r>ci  June  -  August 


Macw 

Tine  (hours)  | 

C 

N  | 

CB 

NE 

l  B 

E 

IOB 

SE 

K) 

S 

103 

su 

3 

W 

C3 

NW  | 

lUTIIJIb 

Calm 

45.  nerponaajoaca  Petropavlovsk 

1 

5 

5 

20 

13 

0 

0 

40 

17 

63 

2 

4 

6 

18 

12 

0 

1 

41 

18 

62 

3 

3 

5 

19 

11 

0 

2 

42 

18 

60 

4 

2 

6 

18 

12 

1 

0 

42 

19 

55 

5 

1 

5 

18 

12 

l 

0 

44 

19 

52 

6 

1 

3 

18 

12 

0 

1 

43 

22 

45 

7 

1 

3 

18 

15 

1 

0 

43 

19 

39 

8 

0 

2 

23 

20 

1 

0 

39 

15 

30 

9 

0 

2 

24 

25 

1 

4 

33 

11 

o-> 

10 

0 

2 

28 

28 

2 

3 

27 

10 

10 

II 

1 

2 

33 

31 

3 

3 

19 

8 

7 

12 

0 

1 

43 

31 

2 

3 

16 

4 

5 

13 

0 

3 

43 

30 

2 

3 

15 

4 

4 

14 

1 

2 

46 

26 

3 

6 

14 

2 

3 

15 

1 

3 

46 

27 

3 

5 

13 

2 

3 

16 

1 

4 

45 

29 

3 

4 

12 

2 

5 

17 

0 

8 

44 

31 

2 

4 

9 

2 

5 

18 

0 

5 

43 

32 

1 

4 

13 

2 

10 

19 

0 

6 

44 

28 

2 

I 

16 

3 

25 

20 

0 

5 

45 

22 

1 

2 

20 

5 

41 

21 

3 

4 

43 

16 

0 

2 

28 

4 

57 

22 

2 

3 

39 

12 

1 

1 

35 

7 

62 

23 

3 

3 

34 

13 

0 

2 

35 

9 

62 

24 

5 

4 

22 

13 

0 

2 

42 

12 

62 

(l)CpeaHee  ]<  24  <iaca  .  . 

2 

4 

32 

21 

1 

2 

28 

10 

33 

(2)  CpeaHee  sa  1.  7.  13. 

19  uc . 

2 

4 

31 

22 

I 

1 

28 

11 

33 

npi»enH*«.  Ashhuc  He  snoaae  aoOpoKiaetTBCHHwe  bbhav  <hcto#  HencnpasROCTH 
npHSopa. 

Hote.  Data  not  of  the  highest  quality  in  view  of  the  frequent 
Inaccuracy  of  the  device. 

(1)  Average  for  24  hour*;  (2)  Average  for  0100,  0700,  1300  and  1900  hours 
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ALPHABETICAL  INDEX  OF  STATIONS  (Column  headings) 

1,  Frequency  of  wind  directions  and  calms  (%) 

2,  Frequency  of  wind  directions  and  calms  at  different  times  of  day  (%) 

3,  Average  monthly  and  annual  wind  velocity  (m/ s) 

4,  Average  monthly  and  annual  wind  velocity  at  different  times  of  day  (m/s) 

5,  Probability  of  wind  velocities  by  gradations  (in  %  of  total  number  of  cases) 

6,  Probability  of  wind  velocities  by  gradations  at  different  times  of  day  (%) 

7,  Probability  of  wind  of  different  velocity  by  direction  (%) 

8,  Probability  of  wind  by  gradations  of  velocities  and  by  directions  at 

different  times  of  day  (%) 

9,  Average  number  of  days  with  strong  wind  ( ^  15  m/ s) 

9a.  Greatest  number  of  days  with  strong  wind 

10,  Greatest  wind  velocities  (m/s)  of  different  probability 
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Alphabetical  Index  of  Station* 


AJl+ABHTHbi  A  >KA 


3ATMIb  CTAHUHR 


Station 

CranuMa 


49  Anita . 

5  Anya#  I . 

4  Anyx*  11  . 

23  A$p«*a,  wwc . 

90  BaaMiitpeunal  cobioj  . 

I  BlpINf-lllNXMNO . 

30  r  aaajw . 

2t  HaianoM* . 

40  Fjsnmm . 

27  H*a . 

1  XiMCMCKOC . 

44  KaMaarcxaa.  »rpo 

II  K*p«rHNCHMl  ocrpoa  I  . 

14  Kiparancxal  ocipo*  II 
30  Kiras . 

21  K.i»aa . 

0  Koiwpcacx . 

24  KoiwptaexaA  coaioi 

*  Kop^ . 

30  KpoHoaxoc  oaepo 

90  Sonina,  wwc . 

33 

32  .MiuMoao.  c.  i  on  cr 

41  Haanxa . 

42  Haanaancxo*  OKpo 

2t  HaxoJikcxo*  (o  Bepnwra) 

90  Chapaaa  1 . 

57  Oaepnaa  11  .  .  .  * .  . 
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LIST  OF  METEOROLOGICAL  STATIONS 


1. 

Verkhne-Penzhino 

30. 

Kronotskoya  ozaro  [lake] 

2. 

Slautnoya 

31. 

Praobrazhanskoya 
(Madnyy  Island) 

3. 

Kaaenskoye 

32. 

Mil'kovo,  s.-kh.  op.st. 
[agr.  axp.  station] 

4. 

Cheiurnaut 

33 . 

Mi 1  *  kovo 

5. 

Apuka  I 

34. 

Storozh,  bukhta  [bay] 

6. 

Apuka  11 

35. 

Sobolavo 

7. 

Topata-Olyutorskaya 

36. 

Pushchino 

8. 

Tilichiki 

37. 

Sealyachiki 

9. 

Korf 

38. 

Ganaly 

10. 

Ust ' -Lesnaya 

39. 

Kikhchik 

11. 

Ossora 

40. 

Yelizovo 

12. 

Ust ' -Palana 

41. 

Nachiki 

13. 

Karaginskiy  ostrov  [island] 

I  42. 

Nachikinskoya  ozaro  [lake] 

14. 

Karaginskiy  ostrov  II 

43. 

Shipunskiy,  ays  [cape] 

15. 

Ust ' -Voyaapolka 

44. 

Kaachatskaya ,  agro 

16. 

Uka 

45. 

Petropavlovsk 

17. 

Tigil  ' 

46. 

Petropavlovsk ,  gorod  [city] 

18. 

Ozernoy,  ays  [capa] 

47. 

Petropavlovsk,  gorod  II 

19. 

Ptichiy,  ostrov  [island] 

48. 

Petropavlovsk,  gorod  III 

20. 

Ust ' -Khayryuzovo 

49. 

Apacha 

21. 

Klyuchi 

50. 

Bol ' sheretskiy  sovkhoz 

[state  fara] 

^2. 

Ust ' -Kaachatsk 

51. 

Petropavlovsk,  aayak[beacon 

W23. 

Afrika,  ays  [capa] 

52. 

Petropavlovsk,  aayak  ji 

24. 

Kozyravskiy  sovkhoz 
(stata  fara] 

53. 

Ust ' -Bol ’ sheratsk 

25. 

Kozyravsk 

54. 

Povorotnyy,  ays  [cape] 

26. 

Esso 

55. 

Khodutka 

27. 

Icha 

56. 

Ozarnaya  I 

28. 

Nikol'skoya  (Baring  Island) 

57. 

Ozarnaya  II 

29. 

Dol inovka 

58. 

Lopatka,  ays  [capa] 
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CnHCOK  METEOPOJIOrHHECKHX  CTAHU.HR 


1.  BepxHe-rieHJKHHo 

2.  CnayTHoe 

3.  KaMeHCKoe 

4.  MeMypHayT 

5.  Anyxa  I 

6.  Anyica  II 

7.  TonaTa-OjiforopcKan 

8.  Thjihmhkh 

9.  Kopcp 

10.  ycTb-JIecHaa 

1 1 .  Occopa 

12.  ycTb-ria.iaHa 

13.  KaparHHCKHft  octpob  I 

14.  KaparHHCKHft  octpob  II 

15.  yCTb-BoHMIIOJIKa 

16.  yna 

17.  THrH^b 

18.  03epHOfi,  Mbic 

19.  riTHHH ft,  OCTpOB 

20.  ycTb-Xaftpi030B0 

21.  K.lfOHH 

22.  ycTb-KaMnaTCK 

23.  A4>pHKa,  Mbic 

24.  K03bipeBCKHfi  C0BX03 

25.  Ko3brpescK 
.26.  3cco 

27.  Hia 

28.  HHKoabCKoe  (o.  BepHHra) 

29.  ZIo^HHOBKa 


30,  KponouKoe  03epo 

3!.  njjeo6paweHCKoe  (o.  Me'" 

32.  MHabKOBO,  c.-x.  on.  ct. 

33.  MniibKOBO 

34.  Ciopo>K,  CyxTa 

35.  Co6oneBO 

36.  riymHHO 

37.  CeM/lHHHKH 

38.  TaHa^bi 

39.  Khxhhk 

40.  F^h3obo 

41.  HanHKH 

.42.  HamiKHHCKoe  03epo 

43.  IIlHnyHCKHft,  muc 

44.  KaMMaTcxafl,  arpo 

45.  rieTponaB.iOBCK 

46.  FleiponaB^OBCK,  ropoa  I 

47.  rieTponaBJioBCK,  ropoa  II 

48.  FleTponaB^OBCK,  ropoa  III 

49.  Anana 

50.  BoabiuepeuKHH  cobxo3 

51.  neTponaBJiOBCK,  Mann  I 

52.  neiponaB.aoBCK,  mbhk  II 

53.  ycTb-BonbiuepeuK 

54.  IlOBOpOTHbiH,  MbIC 

55.  XoayTKa 

56.  03epHaa  I 

57.  03epHa«  II 
.58.  Jlonama,  Mbic 
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MICROFICHE 


BALLISTIC  RES  LAB  1 

TOT  IABS/AVEADOCM  1 

ARRAEXXM  1 

AVRAIX»yiSARCCM  1 

ORASANA  1 

ESTC  4 

MIA  REDSTCHE  1 

MLSC  1 

H2  OSAF/INET  1 

AEDC/DOF  1 

AFWL  1 

AD/IND  1 

SD/IND  1 

DO^ISA/EDI  1 

dA/OOVADD/SD  2 

AFEr/LDE  1 

NOIC/OIC-9  1 

OCV  1 

MIA/FHS  1 

IiYI/CDCE  L-309  1 

NASA/NST-44  1 

NSA/T513/TOL  2 

ASD/Fro/TQIA  1 

ESL  1 
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